DECLARATION UNDER 37 CFR § 1.47 AND 37 CFR § 1.64 
REGARDING NON-SIGNING INVENTOR 



I, Matthew Ward, hereby declare as follows: 

L I am an Australian Registered Patent Attorney and NSW Solicitor, practicing at the 
firm of Shelston IP in Sydney Australia. 

2. Shelston IP, in conjunction with the Intellectual Property Law Office of Joel Voelzke, 
has responsibility of the prosecution of United States Patent Application Serial No. 
10/539,655 entitled AN ELONGATED ELECTRICAL CONDUCTOR THAT IS 
ADAPTED FOR ELECTRICALLY CONNECTING WITH AN ELECTRICAL 
CONTACT (the '655 application). 

3. On 10 February 2009, I sent to Mr. Sinclair an email (the Email) requesting that he 
execute a declaration in respect of the '655 application, and provide a copy of the 
executed declaration to me by return email. Attached hereto as Exhibit 1 is a copy of 
the Email. 

4. The Email set out that a failure to execute and return the declaration within 30 days of 
the email would be understood as a refusal to sign. 

5. The Email attached a complete copy of the '655 application, including the claims as 
filed, a copy of the front page of the parent PCT application, which was also 
submitted to the USPTO, a copy of the official USPTO publication, and an inventor 
declaration, awaiting execution by Mr. Sinclair. 

6. On 10 February 2009, shortly after sending the Email, I received a Delivery Status 
Notification, confirming that the Email had been successfully relayed to Mr Sinclair. 
Attached hereto as Exhibit 2 is a copy of the Delivery Status Notification. 

7. Later on 10 February 2009, I received an email from Mr. Sinclair, this being a reply 
to the Email. Attached hereto as Exhibit 3 is a copy of Mr. Sinclair's reply. Amidst 
various allegations, it is apparent that Mr, Sinclair refused to sign the declaration. 
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8. As of today, 19 March 2009, being greater than 30 days since the Email was sent, I 
have not received an executed declaration from Mr. Sinclair. 

9. The present refusal adds to various earlier observations outlined in previous 
declarations made in respect of the '655 application. 

10. I am advised that Mr. Sinclair's last known address is: 

John Aston Sinclair 
Lot 1731 Comboyne 

Killback via Wingham, New South Wales 2429 
Australia 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under 18 U.S.C* 1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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EXHIBIT 1 




Matthew Ward 



From: Matthew Ward 

Sent: Tuesday, 10 February 2009 8:42 AM 

To: 'johnashtonsinclair@hotmaiLcom' 

Cc: Jack Redfern; 'joel@voelzke.com 1 

Subject: United States Patent Application No. 10/539655 Our Ref: 37571 USPOO 



Dear Mr Sinclair, 

I refer to our previous correspondence in relation to this matter 

Please find attached, in respect of United States Patent Application No. 10/539655: 

• A complete copy of the application, including the claims as filed. 

• The front page of the parent PCT application, which was also submitted to the USPTO. 

• A copy of the official USPTO publication. 

• An inventor declaration, awaiting your execution. 

Please execute the declaration, and provide a copy of the executed declaration to me by return emaiL If you fail to 
execute and return the declaration within 30 days of this email, that shall be understood as a refusal to sign. 

Regards, 

Matthew Ward, Associate 
Registered Australian Patent Attorney 

Shelston IP 

Level 21 

60 Margaret Street 

Sydney NSW 2000 

Telephone +61 2 9777 1111 

Fax: +61 2 9241 4666 

Email: m att hewwa rd @ S he I ston I P . com 

Web: www.ShelstonlP.com 
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o A copy of the official USPTO publication. 

o An inventor declaration, awaiting your execution. 

Please execute the declaration, and provide a copy of the executed declaration to me by return email. If you 
fail to execute and return the declaration within 30 days of this email, that shall be understood as a refusal to 
sign. 
Regards, 

Matthew Ward t Associate 
Registered Australian Patent Attorney 

Shelston IP 

Level 21 

60 Margaret Street 

Sydney NSW 2000 

Telephone +61 2 9777 1111 

Fax: +61 2 9241 4666 

Email: matthewward@ShelstoniP.com 

Web: www.ShelstonlP.com 



«Application, as filed. pdf» «PCT Cover.pdf» «Copy of published application.pdf» «Declaration 
(signed by 3 of 4 inventors). pdf» 



Important: 

This email may contain information that is confidential, subject to legal privilege or both. If you are not the 
intended recipient, you must not read, use, disseminate, distribute or copy this email or its attachments. If you 
have received this in error, please inform us immediately and delete this email. 



Click here for the latest news and tips. Get the most out of your life onlinel 



19/03/2009 




USgfflJ? JUN 2005 




WO 2004/055951 



-1- 



AN ELONGATE ELECTRICAL CONDUCTOR THAT IS ADAPTED FOR 
ELECTRICALLY CONNECTE^G WITH AN ELECTRICAL CONTACT 



5 



HELD OF THE INVENTION 

The present invention relates to an elongate electrical conductor and in particular 



to an elongate electrical conductor that is adapted for electrically connecting with an 
electrical contact 

The invention has "been developed primarily for providing common power and 
communications lines in domestic, commercial and public buildings and will be 
10 described hereinafter with reference to those applications. It will be appreciated, 

however, that the invention is not limited to those fields of use and is . also suitable for 
providing only power or only communication lines, whether that be in the above 
categories of buildings or otherwise. 
BACKGROUND OF THE INVENTION 
. - 15 Any discussion of the prior art throughout the specification should in no way be 

- considered as an admission that such prior art is widely known or forms part of common 
general knowledge in the field * 

Recent prior elongate electrical conductors are disclosed in US patents 6,309,229 
and 6,395,9 S7, both of which are in the name of the present inventor. While the 
20 conductors disclosed in these patents provide possible solutions to the problems that are 
identified in the specification, they are relatively complex and difficult to manufacture, 
. as well as occupying considerable volume for the current carrying capacity that is 
accommodated 



25 unit length and current carrying capacity, are heavy and therefore relatively expensive 
and difficult to transport. Moreover* the production of the conductors results in the 



30 the disadvantages of the prior art, or to provide a useful alternative. 

According to a first aspect of the invention there is provided an elongate 
electrical conductor that is adapted for electrically connecting with an electrical contact, 
the conductor including: 



These types of conductors are typically formed from a copper sheet and, for a 



generation of considerable waste material. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to overcome or ameliorate at least one of 
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; ■ a longitudinally emending elongate body for defining a first contact surface; and 
a plurality of longitudinally spaced apart ribs that extend from the body to 
respective free ends that are spaced apart from the first contact surface for allowing the 
contact to be progressed between the body and one or more of the ribs, each rib 
5 including a respective second contact surface that is opposed with the first surface 

wherein, upon progression of the contact between the body and the one or more ribs, the 
first surface and the respective one or more second surfaces are resiliency biased into 
engagement with the contact 

In- a preferred form, the spacing between the free ends and the first contact 
10 surface is greater than the spacing between the first and second contact surfaces. 

Preferably, the ribs are resiliently mounted to the body. More preferably, the ribs 
are resilient 

Preferably also, the body is a conductive sheet having two opposite elongate 
longitudinally extending edges, wherein the ribs extend from one of the edges. In some 
. 15 embodiments, the body includes a further conductive strip that extends from the other of 
the edges. The further conductive strip is preferentially used in high current 
applications. 

In a preferred form, adjacent free ends are mechanically connected to collectively 
increase the resilient bias. More preferably, the adjacent free ends are mechanically' 
20 connected by respective intermediate integrally formed segments- Even more 

preferable, the segments collectively define with the free ends an engagement face for 
guiding the progression of the contact into biased engagement with the first and second 
surfaces. Jh the preferred embodiments, the engagement face is continuous. 

Preferably, the engagement face is opposed with and inclined away from the first 
25 surface. More preferably, the engagement face extends between an inner edge and an 
outer edge that terminates opposite the other edge. 

Preferably also, when the first and second surfaces are biased into engagement 
with the contact, the inner edge abuts the contact More preferably, the ribs restrain 
longitudinal movement of the contact 
30 In a preferred form, the conductor is formed from a continuous conductive sheet 

that is folded upon itself along a longitudinal fold line. More preferably, the sheet is 
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punched to form the ribs. However, in other embodiments, the sheet is cut or otherwise 
formed.. 

Preferably, the first contact surface is substantially planar and the second contact 
surfaces are arcuate. In some embodiments the second contact surfaces include 3 
5 compound arc. 

According to a second aspect of the invention there is provided an elongate 
electrical conductor that is adapted for electrically connecting with an electrical contact, 
the conductor including: 

a longitudinally extending elongate first body for defining a substantially planar 
.10 contact surface; and 

a longitudinally extending elongate second body being mounted to the first body 
for defining an arcuate contact surface that is opposed with the planar surface wherein, 
upon progression of the contact between the first and second bodies, the planar and the 
arcuate surfaces are resiliency biased into engagement with the contact, 
15 Preferably, the arcuate contact surface is segmented. More preferably, the 

second body includes a plurality of longitudinally spaced apart ribs that extend from the 
first body to respective free ends which collectively define the arcuate surface. Even 
more preferably, the free ends are mechanically connected. In the preferred >. 
embodiments the free ends are mechanically interconnected by respective intermediate 
20 integrally formed segments. 

Preferably, the first body is substantially planar and includes two opposite faces, 
one of which defines the planar contact surface. More preferably the second body is 
arcuate and includes opposite convex and a concave faces, the formed defining the 
arcuate contact surface. 
25 According to a third aspect of the invention there is provided a conduit for an !r 

elongate electrical conductor that is adapted for electrically connecting with an electrical 
contact, the conduit including: 

a longitudinally extending housing; 

one or more mounting formations disposed within the housing for. captively 
30 retaining the conductor to the housing; 

an opening in the housing for receiving the contact and thereby allowing the 
contact to be brought into engagement with the conductor; and 
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a closure that is mounted to the housing for moving between an open 
configuration and a closed configuration with respect to the opening when the contact is 
and is not received within the opening respectively. 

Preferably, the closure is mounted to the housing for rotation between the open 
5 and closed configurations* More preferably, the closure is hinged to the housing. Even 
.more preferably, the closure is resiliency biased toward the closed configuration. 

In some embodiments the closure is resiliency biased toward the closed 
configuration. Preferably, the closure includes an internal biasing element for providing 
the resilient bias. In an embodiment, the biasing element is a leaf spring. 
10 In some embodiments, the closure includes a longitudinal line of weakness about 

. which it is resiliency deformed from the closed configuration. 

Preferably also, the contact is part of a contact assembly and, as the assembly is 
progressed into the opening, the closure is moved toward to open configuration; More 
preferably, the contact assembly engages the closure to effect progression toward the 
15 - open configuration* 

In a preferred form, the mounting formation is a retaining channel that extends 
continuously through the housing. More preferably, the channel includes a continuous 
open end for receiving the contact. More preferably, the open end is downwardly 
. : ? ■ facing. In the preferred embodiments, the open end defines the bottom of the channel. 
20 Preferably, the housing includes a plurality of spaced apart channels for captively 

• retaining respective conductors. More preferably, the channels are parallel. In the 
preferred embodiment, the channels longitudinally co extend and are transversely spaced 
apart. 

Preferably also, the housing is extruded 
25 In a preferred form, the closure, in the closed configuration, extends across the 

.opening. More preferably, the opening extends longitudinally and the conduit includes a 
plurality of closures that, in the closed configuration, collectively extend longitudinally 
across substantially all of the opening. Even more preferably, movement of one closure 
between the open and closed configuration occurs independently of movement of any 
30 other of the closures. El the.preferred embodiment the closures are modular. 

• In some embodiments the closures are formed ftom an elongate strip and 
interposed with longitudinally running slots. In other embodiments the housing includes 
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a channel on its rear face for use with adhesive tape for fixing the housing to a carrying 
surface. Preferably the housing includes an internal cavity for housing the head of a 
fixing means for fixing the housing to a carrying surface, 

Preferably, the closure is mounted inside the housing and, in the closed 
5 configuration, extends upwardly from the housing and across the opening. More 
preferably, the closure is hinged at or adjacent to the housing wherein the movement 
between the open and closed configurations occurs within the housing. In the preferred 
. embodiments, the opening includes two opposite edges and the closure extends from a 
mounting end that is hingedly engaged with the housing adjacent to one of the opposite 
.10 edges j to a free end that, in the closed configuration, is disposed adjacent to the other of 
the opposite edges. 

Preferably also, the mounting formation includes a locating formation for 
orientating the conductor for resilient deformation upon engagement with the contact 
More preferably, the conductor includes a plurality of engagement feces for engaging 
15 with the contact, and the locating formation orientates the engagement faces for 
resiliency deforming into engagement with the contact. Even more preferably, the 
\. locating formation is a protrusion that extends from the mounting formation/ 

Jn other embodiments, the mounting formation includes a channel having an 
open end defined by the opening. More preferably, the opening is downwardly facing. 
20 Eves more preferably, the closure is a flap that, in the closed configuration, extends " 
across substantially all of the opening and which is resiliency deformed by the contact 
into the open configuration. 

According .to a fourth aspect of the invention there is provided a conduit for an 
elongate electrical conductor having two opposed engagement elements that are adapted 
25 for electrically connecting with ah electrical contact, one of the elements being 
substantially planar and the other being arcuate, the conduit including; 
a longitudinally extending housing; 

one or more mounting formations disposed within the housing for captively 
retaining the conductor to the housing 
30 an opening in the housing for receiving the contact and thereby allowing the 

contact to be brought into engagement with the conductor, and 
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one or more locating formations associated with the mounting formations for 
orientating the conductor to ensure that fie substantially planar engagement face is 
inclined with respect to the contact. 

Preferably, the conduit includes a closure that is mounted to the housing fox 
5 moving between an open configuration and a closed configuration with respect to the 
opening when the contact is and is not received within the opening. 

Preferably also, the arcuate engagement face includes a compound arc* 
In a preferred form, the mounting formations captively retain the conductor 
within the housing. For typical domestic AC voltages this is required to ensure for the ' 
10. safety of persons in the vicinity. However, for low voltage 1X3 applications the design 
of the conduit is able to accommodate the conductor being partially or substantively 
disposed outside of the housing. 

In some embodiments the conduit is arranged to carry three or more elongate 
electrical conductors. Preferably, the conductors are spaced apart from each other to 
15 provide aphirality of electrical circuits. 

According to a fifth aspect of the invention there is provided a conduit for an 
elongate electrical conductor that is adapted for electrically connecting with an electrical 
. contact, the conduit including: 

a longitudinally extending housing; 
20 . an open ended channel disposed within the housing for captively retaining the 

conductor .wifhin.the housing; 

an opening in the housing for receiving the contact and thereby allowing the 
contact to be brought into engagement with the conductor; and 

a closure that is disposed within the housing adjacent to the open ended channel 
25 for moving between a closed configuration and an open configuration for providing a 
barrier to unintended access to the conductor. 

Preferably, die closure is moved into the open configuration when the contact is 
brought into engagement with the conductor. More preferably, only that portion of the 
closure adjacent to the contact is moved into the open configuration, 
30 According to a sixth aspect of the invention there is provided a contact assembly 

for electrically connecting with a plurality of conductors contained within a conduit, the 
contact including: 
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a housing that is movable into engagement with the conduit; and . 

a plurality of contact formations mounted to the housing and which are movable 
into engagement with respective conductors in a predetermined sequence. 

Preferably, the housing is movable into ieleasable engagement with the conduit 
5 and the contact formations are movable into releasable engagement with tie respective 
conductors. 

Preferably also* the contact formations include at least two pins 5 wherein one of 
the pins protrudes further from the housing than the other. More preferably, the contact 
formations include three parallel pins that extend transversely from the housing.and 
1 0 terminate at free ends that are transversely spaced apart 

In a preferred form, the contact includes at least two parallel pins and the relative 
transverse offset between the pins and the respective conductors is such as to provide flic 
predetermined sequence. 

Preferably, the contact assembly includes an active pin and a neutral pin, and the 
15 predetermined sequence comprises the neutral pin and then the active pin engaging the 
. respective'conductors. More preferably, the contact assembly includes an active pin, a 
: neutral pin and an earth pin, and the predetermined sequence comprises the earth pin and 
then the neutral pin and the active pin engaging the respective conductors. Even more 
, preferably, the neutral pin and the active pin substantially simultaneously engage with 
20 respective conductors. In other embodiments, however, the predetennined sequence' 
comprises the earth pin and then the neutral pin and then the active pin engaging the 
respective conductors. 

Preferably also, the pins are movable out of engagement with the respective 
conductors, that movement occurring in the reverse of the predetermined sequence. 
25 In some embodiments the pins are biased to move out of engagement with the 

respective conductors. In other embodiments the pins are connected to a cam arranged 
to bias the pins into engagement with file respective conductors. In other embodiments 
the pins are provided with connectors for connecting to respective cables for conducting 
power or signals to or from the conductors. Preferably the pins are integrally formed 
30, with the housing and respective cables for conducting power or signals to or from the 
conductors. In some embodiments the pins are connected to respective socket 
formations for conducting power or signals to or from the conductors. In other 
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embodiments the pins are provided in the reverse order to enable the contact assembly to 
be brought into engagement with the conductors from an alternative direction. In further 
embodiments the pins are arranged for engagement with a sub-set of the conductors in 
the conduit, in a preferred embodiment the housing includes a guide to indicate to a user 
5 that the contact assembly is in engagement with the respective conductors. Preferably, 
the guide provides a visual indication to the user. More preferably, the housing includes 
. a visually distinct portion, and the guide includes a window through which the user is 
able to view the portion when the contact assembly is in engagement with the respective 
conductors. 

1 0 According to a seventh aspect of the invention there is provided an elongate 

electrical conductor that is adapted for electrically connecting with an electrical contact, 
the conductor including: 

a longitudinally extending elongate conductive sheet having a first face and a 

. v second face opposite to the first face, wherein the first face defines a first contact 

15 -surface; and 

. a plurality of longitudinally spaced apart ribs that extend- transversely from the 
sheet and back along at least a portion of the first contact surface but not along the 
. second face, each rib including a respective second contact surface wherein, upon 
, progression of the contact between the sheet and the one or more ribs, the first surface 
20 and the respective one or more second surfaces are resiliently biased into engagement 
with the contact. 

Preferably, the faces are joined along a rust common longitudinal edge and a 
, second common longitudinal edge and the ribs extend from the first edge and terminate 
in respective free ends* More preferably^ the second contact surfaces are disposed 
25 intermediate the first edge and the respective free ends. Even more preferably, the free 
ends terminate between the first and second edges, hi some embodiments the free ends 
extend beyond the second edge. However, the free ends do not extend around the 
second edge* 

According to an eighth aspect of the invention there is provided a contact 
30 assembly for electrically connecting with a plurality of conductors contained within a 
conduit, the contact including: 

a housing that is movable into engagement with the conduit; . 
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a plurality of contact formations mounted to the housing and which are movable . 
into engagement with respective conductors; and 

a guide that is mounted to the housing and which provides an external indication 
that the contact formations are in engagement with the respective conductors. 
5 . Man embodiment, the housing includes a visually distinct portion, and the guide 

includes a window tibat overlies and through which the portion is viewable when the 
contact formations are in engagement with the respective conductors. Preferably, the 
portion is otherwise substantially obscured from view. 
BRIEF DESCRIPTION OF THE DRAWINGS 
10 Preferred embodiments of the invention will now be described, by way of 

example only, with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of a conduit according to the invention in 
combination with a contact assembly, *aIso according to the invention, that is mounted to 
the conduit in a movable configuration; 
15 Figure 2 is a perspective view of the contact assembly of Figure 1 ; 

Figure 3 is an enlarged view of the conduit and contact assembly of Figure 1, 
with the contact in an operative configuration; 

Figure 4 is an enlarged side view of the conduit of Figure 1; 
Figure 5 is a side view of the conduit and contact assembly of Figure 3; 
20 Figure 6 is an enlarged side view of the conduit and the contact assembly as they 

axe moved relative to each other and from the movable configuration toward die 
operative configuration; 

* Figure 7 is a side view similar to Figure 6 with the conduit and contact assembly 
in the operative position; 
25 Figure 8 is a cut-away rear persp ective view of the conduit and contact assembly 

intermediate the operative and movable configurations; 

Figure 9 is an enlarged side view of the conduit of Figure 1 illustrating a 
movable closure in a closed configuration; 

Figure 10 is a view similar to that of Figure 9 showing the closure in the open 
30 configuration; 

Figure 1 1 is a side view of a conductor according to the.invention; 
Figure 12 is a perspective view of the conductor of Figure 1 1 ; 
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Figure 13 is a cross sectional view of a roll of conductors of Figure 11; 
Figure 14 is a side view, similar to Figure 1 1, of a high current rated conductor 
according to the invention; 

Figure 1 5 is a perspective view of the conductor of Figure 1 i extending between 
5 two conduits of Figure 1; 

Figure 16 is a perspective view of the conductor at an intermediate stage of its 
manufacture; and 

Figure 17 is a side view of the contact assembly of Figure 1 showing the contact 
formations, --. 
10 Figure 18 is an enlarged side view of the conduit of Figure 1; 

Figure 19 is an enlarged cross^sectional view of the movable closure- 
Figure 20 is a perspective view of the closure of Figure 19; 
Figure 21 is a perspective view of the closure of Figure 1 9 located in the conduit 
and showing the closure in the open and closed position; 
15 Figure 22 is a perspective exploded view of the elements of a contact assembly; 

Figure 23 is a perspective view of a conduit in combination with a contact 
assembly that is mounted to the conduit in a movable configuration; 

Figure 24 is a perspective rear view of a contact assembly in the operable ' 
configuration; 

20 Figure 25 is a perspective rear view of a contact assembly in the movable 

configuration; 

Figure 26 is a perspective view of an alternative contact assembly; *. 
. . Figure 27 is a perspective view of another alternative contact assembly; 
Figure 2 8 is a perspective view of the contact assembly of figure 27 engaged 
25 with the conduit; 

Figure 29 is a perspective view of a further alternative contact assembly engaged 
with the conduit; 

Figure 30 is a cross sectional side view of and alternative conduit arrangement; 
. . Figure 3 1 is a perspective view of the conduit of figure 1 5 with a corner conduit 
30 and an end cap installed; 

Figure 32 is an exploded perspective view of the corner conduit of figure 31; 
Figure 33 is an exploded perspective view of the end cap of figure 31. 
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DESCKDPTTON OF THE PREFERRED EMBODIMENTS 

Referring to Figures 1 to 10 and Figures 15 and 17, and particularly to Figures 1, 
4 and 17, there is illustrated an elongate insulating conduit 1 for three generally parallel 
elongate electrical conductors 2, 3 and 4 that are adapted for electrically connecting a 
5 contact assembly 5 having corresponding electrical contacts in the form of pins 7, 8 and 
9, Conduit 1 includes a longitudinally extending extruded plastic housing 11 of 
substantially consistent cross-sectional shape. Three open-ended channels 12, 13 and 14 
are disposed within housing 1 1 for.captively retaining respective conductors 2, 3 and 4 
within the housing. An elongate longitudinally extending opening 1 5 in housing 1 1 
1 0 , receives assembly 5 and thereby allows pins 7, 8 and 9 to be brought into engagement 
with respective conductors 2, 3 and 4. As best shown in Figure 4 3 two resiliency 
defonnable plastics closures 17 and 18 are disposed within housing 1 1 adjacent to open 
ended channels 13 and 14 for moving between a closed configuration, as shown, and an 
... open configuration for providing a barrier to imintehded access to conductors 3 and 4. . 
15 Housing 1 1 , in this embodiment, is a three-piece construction and includes a 

rigid plastics mounting bracket 21 that is attached to a watt or other support element that 
the housing is to extend along or between. The attachment, in this embodiment, is by a 
plurality of longitudinally spaced metal screws 22 that extend through ap ertures (not 
. shown) in bracket 21, ha other embodiments, the attachment is affected by other 
20 devices, for example,* bolts, adhesive, rivets and the like. 

Bracket 2 1 includes a rear plate 23, a base 24 that extends forwardly from the 
bottom of plate 23, and a front plate 25 that is extends substantially normally from base 
. 24. Plate 23 includes a snap-lock fitting 26 3 while plate 23 and base 24 collectively 
. define a retention channel 27. 
25 Plate 23, base 24, plate 25* fitting 26 and channel 27 are integrally formed. 

Housing 1 1 also includes an extruded plastic front bracket 28 having a front plate 
29 that is spaced apart from and extends in the same plane as plate 25 for defining 
Opening 15. A rigid wall assembly 30 extends rearwardly from plate 29 and, together 
with that plate, define channels 12; 13 and 14. Assembly 30 also includes a snap-lock 
30 fitting 31 and a locking post 32 that respectively complementarity interact with fitting 26 
and channel 27. 

Plate 29, assembly 30, fitting 31 and post 32 are integrally formed. 
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Channels 12, 13 and 14 include respective retention protrusions in the form of 
pairs of opposed longitudinally extending ridges 35 and 36 that extend toward each other 
to define the open end of the respective channels. These ridges retain conductors 2, 3 
and 4 in the respective channels, and include lower bevelled edges to guide pins 7, 8 and 
5 . 9 into the channels. 

The channels also include mounting formations, in the form of respective 
abutments 37 and recesses 55, that shape the interior of the channels for ensuring the 
respective conductors are inclined with respect to the pins. This functionality will be 
described in more detail below* 
10 Base 24 includes amounting formation in the form of a longitudinal channel 38 

that coextends with housing 1 1 and which includes pairs of spaced apart internal 
abutments. An extruded plastic closure 39 extends within housing 1 1 for movement 
between an open configuration, as shown in Figure 4, and a closed configuration, as 
. shown in Figure 9. Closure 39 has a longitudinal length of about 50 nun and includes a 
1 5 support formation^ in the form of a ribbed spigot 40, that is complementarity fixedly 
mounted within channel 38 in an interference fit. 

Closure 39. also includes a shutter 41 that is hinged to spigot 40 for movement 
between the open configuration, where the shutter is substantially horizontal and the 
closed configuration, where the shutter is substantially vertical. The free end of shutter 
20 41 includes an integrally formed peak 42 that extends normally away from the shutter to 
provide additional resistance to ingress of unwanted items into housing 11. 

Figure 18 shows an alternative embodiment of the housing 1 1, in which the snap 
lock fitting 26 is extended outwardly so as to define a larger space or cavity 19 between 
the mounting bracket 21 and the rearward face of the front plate 29. The function of the 
25 cavity 1 9 is to provide space to accommodate the various types or size of fixing bolt 22 
--. . that can be used to mount the conduit 1 . A longitudinally extending channel or groove 6 
is also formed in the rearward surface of the mounting bracket 21 above the rear plate 
23, The groove 6 is arranged to accept double sided adhesive tape or other adhesive 
strip for mounting the conduit 1 to a surface- The mounting methods using the groove 6 
30 or the bolt 22 are used in combination in some embodiments and separately in other 
embodiments* 
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A longitudinal channel 16is formed in the lower wall of the base 24 of the 
mounting bracket 21, which is arranged to be engaged with a corresponding ridge (not 
shown) on the surface on which the conduit 1 is mounted. The engagement of the ridge 
in the channel 16 provides and extra fixing point for the mounting bracket 21 when used 
5 in combination with a bolt 22 and/or adhesive tape and the groove 6, fn a further 
alternative, the lower wall of the base 24 is formed flush, that is, the channel 1 6 is 
omitted. This provides a further fixing point extending downwardly along axis 33. The 
fixing element in this embodiment is a bolt but in other embodiments the bolt is replaced 
with a fixing element such as a bolt, screw, nail, staple or rivet placed thought a hole 
10 made in the base 24 or with adhesive, adhesive tape or the like. 

The longitudinal- length of housing 1 1 varies depending upon the site in which it 
is installed. Typically, that longitudinal length is in the range of about 150 mm to many 
. tens of metres. In other embodiments, however, smaller or greater lengths arc used 
- where the installation requires. Accordingly, as closure 39 is about 50 mm in length, the 
. 15 preferred embodiments make use of a plurality of like closures that, in the closed 

configuration, collectively and substantially extend across all of opening -15. In those 
, embodiments where the longitudinal length of housing 1 1 is not an integral multiple of 
» the length of closure 39, one or more of the closures are trimmed to size. 

Shutter 41 is resiliently biased into the closed configuration, and progressed into 
20 . - the open configurations assembly 5 is progressed into aperture 15* As assembly 5 will 
at any one time engage, at most, two adjacent shutters, the other shatters will remain in 
the closed configuration and thereby continue to obstruct the ingress of dirt, dust, and r 
other items into housing 1 1 . 

Figure 19 shows closure 39 in cross section to illustrate a biasing element, in the 
25 form of an internal stainless steel leaf spring 43. The spring is, in this embodiment, 
disposed entirely within the walls of closure 39 and arranged to bias shutter 41 into the 
closed position, as shown. The spring comprises an upper part 44 disposed within the 
main body of the shutter 44, an arcuate centre portion 51 disposed in the main flexing 
region of the body of closure 39 towards the spigot 40, and abase portion 52 disposed 
3 0 within the spigot end of the closure 39* Spigot 40 has a longitudinally extending flange 
53 for engagement with the spaced channel 38 in plate 25. 
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Figure 20 is a perspective view of closure 39 best illustrating a plurality of 
uniformly spaced apart parallel slots 54 that vertical extending through closure 39 from 
the integrally formed peak 42, through shutter 41 and into the flexing region of closure 
39. Slots 54 divide closure 39 into separately movable elements which respond 
5 generally independently of each, other to the insertion of one or more assemblies 5 into 
opening 15. This increases the chance of closure 39 remaining in the closed position 
immediately to the sides of an inserted assembly 5 so as avoid leaving the interior. of 
conduit 1 exposed- The operation of the closure is illustrated in Figure 21, from which 
the inserted contact assembly has been omitted for clarity. 
10 The spring 43 is a continuous strip formed longitudinally within the* closure 39 

with the slots 54 extending through it In other embodiments, the spring 43 is formed by 
. . separate elements with one or more disposed between each slot 54. The spring "is made 
from stainless steel. In other embodiments the spring is made from steel, other metals or 
plastics. In some embodiments the slots 54 are spaced at intervals of up to 15mm along 
15 the strip, in other embodiments the slots are spaced at intervals of up to 20mm. In fhrther 
: embodiments the slots, are spaced at intervals of tip to 50mm and in still further 
embodiments the slots are spaced at intervals of over 50mm, The choice of spacing 
depends on the width of the contact assemblies used so as to give the best fit of the 
. closure in the opening either side of the assembly. 
20 . . In some embodiments closure 39 is omitted In other embodiments, closurer 39 is 

integrally formed with base 24. 

It should be noted that the closure has also been omitted from some of the 
drawings, -although this is primarily for the purposes of clarity in illustrating other 
features of the preferred embodiments. 
25 Housing 1 1 is formed in a continuous length, and cut to size for the installation 

being undertaken. Additionally, conductors 2, 3 and 4 are also continuous. If necessary, 
discontinuous housings and conductors are used, although this is generally less 
preferred. 

The continuous nature of housing 1 1 and conductors 2, 3 and 4 allow assembly 5 
30 to be received within opening 1 5, and pins 7, 8 and 9 engaged with respective 
conductors 2, 3 and 4 at any longitudinal position along housing II. As will be 
described below, assembly 5 is therefore able to be positioned, as required While in 
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. some embodiments assembly 5> once positioned, is fixed, in most embodiments 
assembly 5 is releasably engaged with the conductors and movable, as desired. This 
provides considerable flexibility in design and placement of assembly 5 and, hence, 
considerable flexibility in placement of electrical apparatus that connect with assembly 5 
.5 to draw power from one or more of the conductors or to transmit anbVor receive data via 
one or more of the conductors. * 

Assembly 5 includes a generally cylindrical insulating plastic body. 45 that 
coaxialiy and rotatably supports a circular front face 46. This face has a plurality of 
apertures arranged in a predetermined orientation corresponding to the standard socket 
10 configuration fqr the jurisdiction concerned* In the illustrated embodiment face 46 
includes three apertures in the UK format Contained within body 45 and behind the 
apertures are sprung electrical contacts (not shown) for engaging with respective pins of 
a complementary electrical plug/when those pins are received within the apertures. 
These contacts, in turn, are electrically connected to respective pins 7, 8 and 9. m this 
15 embodiment pin 7 is the earth pin, pin S is the active pin, and pin 9 is the neutral piri of a 
single-phase 240 Volt supply system... 

Body 45 supports an intermediate annular adjustment band 47 that is 
mechanically connected to fees 46 for allowing manual relative rotation between body 
45 and face 46 between a movable configuration, as shown in Figure 1, to an operative 
20 configuration, as shown in Figure 3 . The rotation is abouta common axis 48.: 

Pins 7, 8 and 9 are directly mechanically connected with band 47 via an axle 49 
that is coaxial with axis 48. These pins extend radially from the axle and therefore also 
. rotate through a 9 0° arc as the band is rotated by 90° relative to body 45. In the movable 
configuration, pins 7, 8 and 9, while located within housing 1 1, are p arallel with and 
25 spaced apart from the conductors and, as such, assembly 5 is longitudinally movable 
along opening 15, in the operable configuration, however, the pins are normal to and 
engaged with the, respective conductors and, as such, assembly 5 is restrained against 
longitudinally progression along opening 5* To further illustrate, reference is made to 
Figure 5, where assembly 5 is in the operable configuration. As shown, pins 7, 8 and 9 
30 extend vertically from axle 49 and are engaged at their free ends with respective 
conductors. 
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In other embodiments the pins rotate through other than 90° to progress between 
the movable and operable configurations. Moreover, in some embodiments, there is a 
mechanical link including gearing operable between band 47 and axle 49. Typically,, the 
gearing is a reduction gearing to provide mechanical advantage to any manual input. 
5 While this necessitates, in some embodiments, the rotation of band 47 through more than 
90% it also allows a greater clamping force between pins 7, 8 and 9 and respective 
conductors 2, 3 and 4 while containing the manual power required to be exerted. In 
general terms* the greater the clamping force between the pins and the respective 
conductors, the better quality the electrical contact and therefore the lower the resistance 
1 0 of the contact This is particularly important for communication signals, as there contain 
high frequency components thai are more susceptible to degradation due to poor 
contacts. - 

in some embodiments the mechanical link between the band 47 and the axle 49 is 
*' a spring arranged to bias the pins 7, 8, 9 into the moveable configuration relative to the 
15 rest of the assembly 5. Figure 22 is a perspective view of the contact assembly exploded 
along the axis 48. The band 47 includes a plate 57 which, when the assembly 5 is 
assembled is engaged with the band 47 by way of a radially displaced snap locking 
ridges. The plate 57 is in turn lockingly engaged with an insertion member or pin keeper 
; . 56 which provides the bearing for the inner end of the axle 49 and slots into which the 
20 pins 7, B, 9 retract when the assembly 5 is in the moveable position. The keeper 56 
serves to protect the pins 7, 8, 9 when they are in this position. 

A plate 73 is rotatably disposed within the radial snap lock ridge of the plate 57 
. and between the plate 57 and the rearward surface of the band 47. In the assembled 
assembly 5 the plate 73 is engaged for rotation with the axle 49 relative to the keeper 56, 
25 plate 57 and band 47. A spiral spring 59 is disposed between the plate 73 and the plate 
57 and engaged at one end with a Jaole 58 in the plate 57 and at the other end with a 
circumferentially disposed slot 60 in the plate 73. The spring 59 provides biasing 
between the two plates 57, 73 about the axis 48 and thus biases the pins 7, 8, 9 attached 
to the axle 49 into the moveable configuration. 
30 Band 47 includes a lever 50 that extends radiaUy outwardly from the band. This 

lever provides mechanical assistance to a user when manually progressing the band 
between the operable and movable configurations. In other embodiments, band 47 
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includes a predetermined arrangement of engagement formations (not shown) fox inter- 
engaging with a complementarity sh^ed tool. 

hi the embodiment shown in figure 23 the plate 57 has a radially extending 
portion 74 that lies over the opening ,1 5 when the assembly 5 is located in the conduit 1 
5 in the engaged positioa The portion 74 has an opening 10 extending through the plate 
towards the forward face 20 of the keeper 56. The forward face 20 is coloured to give a 
visual indication by its alignment through the hole 58 that the assembly 5 is in the 
engaged or on position, In other words the face 20 and the hole 58 provide means to 
indicate that the assembly is in the engaged position. Rotation of the band 47 in the 
1 0 direction to bring the assembly 5 into the moveable or off position moves the hole 5 8 out 
of alignment with the face 20 thereby removing the visual indication. This provides the 
converse indication that the assembly 5 is in the moveable or opposition. The lace 20 is 
, . coloured with paint so as to be more clearly visible though the hole 58. In other 

embodiments the face 20 is coloured with a sticker or decal or by moulding the keeper 
".. 15 , 56 from a coloured material. The colour applied ox moulded is visually distinctive, 
luminous and/or fluorescent colour and/or a reflective element 

hi use, bracket 21 is cut to the required longitudinal length and attached via 
screws 22 to an adjacent support surface, typically a wall, floor or ceiling. Bracket 28 is 
cut to the same length and continuous conductors 2, 3 and 4 are inserted into channels 
20 12, 13 and 14. Post 32 is then placed in channel 27, and bracket 28 rotated so as to bring 
fittings 26 and 31 into snap-locked engagement and thereby fixedly retain brackets 21 
and 28 together. 

Assembly 5, with band 47 rotated into the movable configuration, is presented to 
conduit 1 in the approximate desire longitudinal location on that conduit. Pins 7, 8 and 9 

25 and axle 49 are then progressed through opening 15, As this occurs, axle 49 engages the 
adjacent shutter 42 and progresses it from the closed configuration to the open 
configuration, Only the shutter engaged by axle 49 will be progressed to the open 
configuration, the remaining shutters will remain in the closed configuration, * 

Assembly 5 is then longitudinally progressed along opening 15 until the final 

30 positioning with respect to conduit 1 is detennined. If the assembly is progressed 

longitudinally beyond the initially engaged shutter to a subsequently engaged shutter, the 
initially engaged shutter automatically returns to the closed configuration, while the 
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subsequently engaged shutter progresses to the open configuration; In this embodiment, 
the shutters are resiliently biased toward the closed configuration. 

With the location of assembly 5 determined, the user manually rotates band 47 to 
progress the pins from the movable configuration into the operable configuration of 
5 Figures 5 and 7. It will be appreciated that closures 17 and IS are resiliency deformed 
where they are adjacent to respective pins 8 and 9. Otherwise, those closures remain as 
. a barrier to ingress into channels 12, 1 3 and 14 of contaminants or unintended items. 

The surface of the axle 49 forms an axially disposed cam 77 as in figures 6 and 7. 
The cam 77 is radially spaced to progressively bear against the shutter 41 as the 
1 0 assembly 5. is moved towards the engaged position as in figure 7. The cam 77 urges the 
shutter 41 against the base. 24 of the plate 23 and the pins 7, 8, 9 into further engagement 
with the conductors 2, 3, 4 serving to further secure the assembly 5 into engagement 
with the conduit 1 . Id figure 24 the assembly 5 in the engaged position but firee from the 
conduit 1 to best illustrate the structure of the cam 77. In figure 25 the assembly 5 is in 
15 the movable position but firee fiom the conduit I and best illustrates the cam 77 retracted 
within the keeper 56. 

The upper surface of the keeper 56 carries two sprung snap fit ridges 78 arranged 
to engage with the inner edge of the upper lip of the opening 1 5 when the assembly 5 is 
- ■ inserted though the opening 15 as in. figures 6, 7. The structure of the snap fit ridges is 
. , 20 further illustrated in figures 24 and 25. The ridges 78 provide a positive indication to the 
user that the assembly 5 is properly located in the opening 15. The ridges 78 also serve 
to hold the assembly 5 in the opening 15 when the assembly is in the disengaged or 
moveable position and facilitate the sliding movement of the assembly to an alternative 
position along the opening 15. The ridges 78 provide a snap on function and a snap off 
. 25 function for the assembly 5* 

Figures 8 and 17 illustrate the pins intermediate the movable and the operative 
configurations. With particular reference to Figure 1 7, it will be understood that as the 
pins rotate they engage with the respective conductors in a predetermined sequence. Jh 
this embodiment, as the pins move from the movable configuration to the operable 
30 configuration that sequence includes the first contact being made between pin 7 and 
conductor 2, and subsequent simultaneous contact being made between pin 8 and 
conductor 3 said pin 9 and conductor 4 respectively, fa other embodiments, pin 9 and 
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. conductor 4 are configured to make contact prior to the contact between pin 8 and 
conductor 3. 

It will also be appreciated that, in this embodiment, pin 7 is an earth pin and is 
always the ffrst pin to contact the respective conductor, and the last pin to be in contact 
5 with the respective conductor. 

The sequential engagement of the pins with the respective conductors also 
reduces the maximum manual forces required to rotate band 47. 

During movement of the pins from the operable configuration, the breaking of 
the contacts between the pins and the conductors is the reverse of the predeteniiined 
10 sequence. 

It will be appreciated, from the teaching herein, that the predetermined sequence 
for a given embodiment having co-radial pins of equal thickness is determined by the 
. relative lengths of the pins and the relative oflset between the conductors in the direction 
that the length of the pins is measured. In other embodiments the same effect is 
. 15 -achieved by radially of^etting the pins on axis 49,,or by having pins of a different radial 
width* 

In practice, conduit 1 supports a plurality of spaced apart like assemblies 5 (not 
shown) which provide significant design flexibility. Moreover, if, with time, it is 
desired to longitudinally re-position one ormore of assemblies 5, band 47 is progressed 

20 to the movable position. Thereafter, assembly 5 is either lcmgitudinally translated along 
. opening 15, or removed from opening 15 altogether and reinserted at the desired * 
location. In any event, once the positioning at the desire location is affected, band 47-is 
. once again returned to the operative configuration and assembly 5 is once again 
operati vely connected with the conductors. 

25 Figure 26 is a perspective view of an alternative embodiment of a contact ' 

assembly 5. In this embodiment, the socket arranged to accept a plug present in other 
embodiments is replaced with a cable 79 attached directly to the contacts 7, 8, 9, The 
connections between the contacts 7, 8, 9 and the cable 79 are sealed inside a moulded 
plastics body 80 which is rotatably engaged with the keeper 56. The body provides the 

30 same functionality as the band 47 of other embodiments, that is, to enable the assembly 
5 to be moved between the engaged and moveable positions. The cable 79 is connected 
at its end distant from the contact assembly 5 (not shown) to a plug. In other 
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embodiments the cable is connected to a socket. In some embodiments the cable is 
supplied with, a pre-moulded plug or socket 

Figure 27 is a perspective view of a further embodiment of a contact assembly 5 
in which the body 80 is provided with three connectors 88 to which wires can be 
5 attached and secured using corresponding grub screws 89. The connectors 88 are in 
electrical communication with the contacts 7, 8, 9. The assembly 5 is provided with a 
hexagonal socket 93 defined by an inner wall 94 of the axle 49, The socket 93 is 
designed to engage with a correspondingly shaped toot (not shown) to provide 
alternative means for axially rotating the contacts 7, 8, 9 between the engaged and 
10 movable positions. 

Figure 28 is a cross sectional perspective view of a contact assembly 5 of the 
type illustrated in figure 27 in engagement with a conduit 1 . In this embodiment, a hole 
95 is formed in the rear plate 23 and the locking post 32 to provide entry, for the keeper 
56 of the assembly 5 into the conduit 1 from the rear. Once entered thought the hole 95 
.15 . the assembly 5 is brought into the engaged position either by rotating the body 80 from 
behind the conduit 1 or by engaging the tool in the socket 93 from the front of the 
conduit Since the contact assembly is entered in the opposite direction form those 
described hi other embodiments, the sequence of the pins 7, 8, 9 of the contact assembly 
5 used in this embodiment in reverse. This embodiment is particularly suitable for the 
20 supply of power or signals to the conductors 2 S 3, 4. Where power is being supplied, the 
contacts 7, 8, 9 provided are more substantial so as to be capable of safely carrying the 
supply current The rear entry of the assembly 5 enables the power supply to be 
concealed behind the conduit 1 while remaining moveable between the engaged and 
disengaged positions from the front of the conduit 1 , 
25 Figure 29 is a perspective view of an alternative assembly 5 in engagement with 

the end of the conduit 1 . The assembly 5 comprises a moulded body carrying pins 7, 8, 9 
. protruding at one end in a spaced arrangement corresponding to that of the elongate 
conductors % 3 % 4. The pins 7 5 8, 9 are arranged for entry into the open ends of 
conductors 2, 3, 4 in a plane parallel to the rear plate 23 of the conduit 1, The body 80 
30 provides connectors 88 and screws 89 for attaching appropriate wires, to the ends of the 
pins 7, 8* 9 distant from the entry into the conductors. The pins 7, S 3 9 of the assembly 5 
are brought into and out of engagement with the conductors 2, 3, 4 by pushing or pulling 
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the assembly respectively along the plane of the conductors parallel to the rear plate 23 
of the conduit. The assembly 5 of this embodiment is suitable for connecting supply 
power or signals to the conductors 2, 3, 4. The pins 7, 8, 9 and corresponding connectors 
88 are each stamped fiom one piece of copper alloy sheet. This provides for simple 
5 . construction and good signal conduction properties as noted above. 

Figure 30 is a cross sectional view of an alternative embodiment in which the 
conduit 1-cairies a fourth elongate electrical conductor in addition to the three 
conductors 3, 4, 5 described in other embodiments. The additional conductor 96 is 
disposed in an open ended channel 97 formed behind the other channels 12, 13, 14, 
10 towards the rear of the plate 29* The channel 97 runs parallel to the other three channels 
and is spaced at the same distance from the base 24 as the upper most of the other 
channels 13. 

The four conductor conduit 1 described above is suitable for carrying two 
electrical circuits in one installation. In one embodiment the two circuits are of different 
1 5 power ratings in another embodiment one circuit is regulated and the other unregulated. 
Alternatively, the conduit supplies two different communications circuits or, instead, one 
power and one communications circuit la other embodiments the two circuits are used 
to provide a dual voltage power system. In further embodiments the circuits provide one 
power circuit and an extra control conductor. 
20 In the dual voltage (two phase) supply embodiment, the conductor 2 nearest the 

front plate 29 provides the earth connection, the next nearest conductor 3 provides the 
. live connection for the first phase, the next conductor 4 provides the neutral connection 
and the rearmost conductor 96 provides the live connection for the second phase. 
Assemblies for use with the four track conduit 1 are adapted so that the 
25 appropriate pins engage with the corresponding conductors. 3n the two phase power 
supply embodiment described above, a first type of contact assembly with a standard 
socket layout is arranged to engage with the conductors 2, 3, 4 supplying the first phase 
voltage* A second type of assembly with a modified socket layout is arranged to engage 
with conductors 2, 4, 96 supplying the second phase voltage* The pins of the two types 
30 of assembly are arranged so that neither can be engaged with the incorrect voltage. * 
Where the assemblies include a plug socket, there are different socket arrangements for 
the different voltages. 
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The open ended channels 13*14, 96 illustrated in Figure 30 include the 

longitudinally extending ridges 35, 36 to hold the conductors 3, 4, 96 in the channels. 

The channels also include a second set of longitudinally extending ridges 1 1 1, 1 12 

which restrain the upward freedom of the conductors in the channels and define 

5 airspaces 113 above each of the conductors. These air spaces 1 13 provide ventilation to 

dissipate heat generated by the conductors. In the embodiment shown in figure 3 0, the 

earth conductor 2 is not ventilated in this manner as it generates little heat in normal 

operation. Airspaces 113 are also illustrated in the three conductor arrangements of 

figures 1 S and 21 . Jh some embodiments, all conductors are provided with such 

. 10 airspaces. 

Kat-isras^e^oweraiidwimn^ 

within that building, change, conduit 1 allows the location of the power and 

communication outlets to be quickly and easily modified to accommodate any change in 

the required functionality. 

15 Reference is now made to Figures 1 1 and 12, which specifically illustrate - 

conductor 2. It will be appreciated that conductors 3 and 4 are of the same construction 

and offer the same tunctionality as conductor 2 and, as such, will not be described 

separately As discussed above, conductor 2 is longitudinally elongate and is adapted 

for electrically connecting with an electrical contact in the form of pin 7> Conductor 2 

20 includes a longitudinally extending elongate metal conductive body in the form of a 

copper sheet 61 for defining a first substantially planar contact surface 62 and an 

opposite face 63 that meet at common parallel longitudinal edges 64 and 65 , A plurality 

of longitudinally spaced apart resiliently defoimabletibs 66 extend from sheet 61 to 

respective free ends 67 that are spaced apart from the surface 62 for allowing pin 7 to be 
* 

25 progressed between sheet 61 and one or more of ribs 66. Each rib includes a respective 
* arcuate contact surface 68 that is opposed with surface 62 wherein, upon progression of 
pin 7 between sheet 61 and the one or more ribs 66, surface 62 and the respective one or 
more surfaces 68 are resiliently biased into engagement with the pin. 

In the configuration shown in Figure .1 1 , the spacing between ends 67 and 
30 surface 61 is greater than the spacing between surfaces 62 and 68. 

All of ribs 63 extend from edge 64 to allow edge 65 and ends 67 to collectively 
define an opening 69 for receiving pin 7. 



WO 2004/055951 



PCT/AU2003/001691 



-23- 

Ribs 66 extend transversely away JBrom edge 64 and back along substantially all 
of surface 62. The ribs do not extend at all along face 63 and, hence, minimise the 
required transverse thickness of conductor 2. 

Adjacent ends 67 are mechanically and electrically connected to collectively 
5 increase the resilient bias between surfaces 62 and 68 when engaged with pin 7. In this 
embodiment, adjacent ends 67 are mechanically connected by respective intermediate 
integrally formed segments 70. These segments have respective top edges 71, and 
bottom edges thai extend between and which lie flush with ends 67. Segments 70 
collectively define with ends 67 an engagement face 72 for guiding the progression of 
10 . pin 7 into biased engagement with surfaces 62 and 68. In this embodiment, face 72 is 
substantially planar, continuous and opposed with and inclined with respect to surface 
62. In other embodiments, face 72 is arcuate. 

. Segments 70 allow conductor 2 to have a higher clamping force upon pin 7 as the 
clamping bias is provided not only by those ribs that are in direct contact with the pin, 
15 but also the adjacent ribs. Moreover, with pin 7 in the operative position, it will be in 
direct contact with surface 68 of one or two of the ribs. The immediately adjacent ribs, 
however, will bias the edges 71 into abutment with the longitudinal edges of pin 7, and 
thereby further retain that pin in the operative position. That is, conductor 2 offers both 
clamping and a mechanical locking of pin 7 in the operative position. This effect is best 
20 shown in Figure 7. 

It will be appreciated that in other embodiments surfaces 68 include a compound 

arc. 

Sheet 6 1 is the primary current carrying component of conductor 2; While some 
current inevitably flows along a path defined by ends 67 and segments 70, this is 

25 . typically less than that flowing through sheet 6 1 . The primary function of ribs 66 and 
intermediate segments 70 is to provide clamping and locking engagement with pin 7 and 
to otherwise ensure it is secured in good electrical contact with, sheet 61 . 

Sheet 6 1 extends substantially along a plane and surface 62 is substantially 
planar to provide a large contact area between surface 62 and the adjacent opposed 

30 planar surface of pin 7. It will be appreciated that this area is far greater man this contact 
area between surface 68 and the adjacent surface of pin 7. This asymmetry also allows 
the transverse width of conductor 2 to be minimised. Moreover, less regard need be had 
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to the current capacity of ribs 66 - in that the dimensions of the ribs is not critical - as 
less reliance is placed upon this entreat path. Rather, the highly conductive, continuous 
and regularly shaped sheet 61 offers a high quality low resistance current path, while 
ribs 66 are intended more for optimising the electrical engagement of the pin with 
5 . surface 62. 

Conductors 2, 3 and 4 are continuous to provide as low a resistance path as 
possible. This is also important for higher frequency signals, as discontinuities such as 
joints can provide sites for signal reflections and thereby compromise the data being 
communicated Typically, the conductors are longer than conduit 1 3 and extend between 
10 adjacent like conduits. For example, reference is iiiade to Figure 15 where two coriduits 
1 are mounted to respective support surfaces (not shown) and extend normally away 
from each other. Conductors 2, 3 and 4 extend continuously through and between both 
conduits 1 . Moreover, the conductors accommodate bending or folding about a vertical 
axis (or axes). While the uniform bend in each conductor shown in Figure 15 extends 
through a total of 90* 3 in other embodiments alternative bends are accommodated 

It will aiso.be appreciated that conductors 2, 3 and 4 are able to longitudinally 
slide in respective channels 12, 13 and 14. This is particularly-important where bends 
such as that shown in Figure 15 are concerned, as the radius of the bends required is 
different for each conductor. This longitudinal sliding within the channels allows each 
conductor to progress to the least stressed position, and thereby best ensure that the bend 
.is uniform. This absence of kinking and distortion of the conductors minimises any risk 
of degrading the conductor's mechanical performance - due to, for example, point 
loading - and electrical performance- due to, for example, creating a reflection site for 
high frequency signals* 

Although Figure 15 illustrates the exposed conductors as they extend between 
adjacent conduits 1, in practice an intermediate corner conduit or bend conduit is used to 
provide continuous encasement of conductors 2, 3 and 4. 

Figure 31 is a perspective view illustrating an intermediate corner conduit 98 and 
.a conduit end cap 99. Tie conduit 98 comprises a rear housing 100 and a front plate 101 
secured to the housing 100 using pins 102. The cap 99 comprises a rear housing 1 03 and 
a front plate 104, 
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Figure 32 is a perspective exploded view of the conduit 98. The housing 1 00 
comprises two open fronted substantially identical halves arranged at right angles to 
each other and with external cross-sectional dimensions that correspond to those of the 
conduit i. The plate 101 comprises two halves arranged at right angles that are the same 
5 height as the conduit 1 and arranged to cover the forward open face of the housing 100 
and to overlap the joint with the plate 29 of the conduit 1 . The upper and lower edges of 
the housing 100 and the plate 101 carry snap lock fittings 105 to engage the housing 100 
and plate 101 . The upper face of the housing 1 00 and the plate 1 01 each define two 
sockets 106 which collocate when the plate 1 01 is installed on the housing 100 so that 
10 the pins 102 can be inserted in the sockets 106 to further secure the plate 101 to the 
housing 1 00. 

The housing 100 andthepkte 101 each bear two tabs 107. The tabs 107 on the 
. housing 100 are arranged to engage in the end of the conduit 1 while the tabs 107 on the 
plate 101 are arranged to engage in the opening 15. The engagement of the tabs 107 of 
1 5 the conduit 1 00 with the conduit 1 hold the two securely together. The housing 100 
includes two longitudinally extending ribs 108 that protrude forward from the back wall 
of the housing. The ribs 108 are arranged, ivhen the conduit 100 is installed, to provide 
support for the conductors % 3 5 5 and to provide. electrical insulation between the upper 
and lower conductors: Insulation between each of the lower or upper conductors is 

20 provided by separate interposed insulating elements (not shown). The conduit 1 0 0 - , < 
described above is arranged for use with a right angle comer. In other .embodiments , 
corner conduits for other corner angles are provided including internal and external \ - 
comers and curved comers of different radii. 

Figure 33 is a perspective exploded view of the end cap 99. The housing 103 

25 comprises a box with an open front and side having external cross-sectional dimensions 
that correspond to those of the conduit 1. The plate 104 comprises two halves arranged 
at right angles that are the same height as the conduit 1 and arranged to cover the open 
side and front of the housing 103 and to overlap the joint with the plate 29 of the conduit 
L The housing 103 and the plate 104 carry snap lock fittings 105 (not shown on the plate 

30 104) arranged to engage the housing 1 03 and plate 104. The rearward face of the 

housing 103 defines ahole 109 though which a bolt 1 10 canbe entered to secure the cap 
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' 99 to the carrying surface. The cap 99 serves to seal off and insulate the open end of the 
conduit 1 and the conductors 2, 3, 4. 

Bending and folding of conductors 2, 3 and 4 about the vertical axis is possible 
due to the substantially planar sheets 61, and the spaced apart ribs 66. It will be 
5 appreciated that such bending or folding does, in some cases, result in some buckling of 
segments 70 and ribs 66, While this is preferable avoided, it has been found in practice 
that this is not critical for domestic power applications as sheet 61 is the main current 
carrier. In circumstance where more extreme bending or folding is used,- it is also 
possible to buckle sheet 61 or to bring sheet 61 into engagement with ribs 66. In the 

1 0 event that the conductors need only convey power, and not communications signals, then 
such buckling is rarely problematic, as assembly 5 is typically only mounted to conduit 
1, not to an intermediate conduit. 

Conductors 2, 3 and 4 are introduced into the respective channels by being feed 
into the longitudinal ends of conduit 1. However, in other embodiments, the conductors 

15 are introduced into respective channels 12, 13 and 14 by progressing through the open 
ends, in that they are. resiliently deformed as they past ridges 35 and 36. The typical end 
result being, for the example of conductor 2, that edge 65 and end 67 are adjacent to the 
upper side of ridges 35 and 36. Due to manufacturing tolerances and other factors it is 
not unusual for only one of edge 65 and end 67 to be engaged with the respective ridges. 

20 In fact, this is a design feature of conduit 1 and conductor 2 to ensure that sheet 61 is 
inclined from the plane through which pin 7 rotates. As will be appreciated from the 
foregoing description, in this embodiment pin 7 rotates in a vertical plane- 
mile conductors 2, 3 and 4 are retained within the respective channels, they do 
have a limited degree of freedom for movement. Particularly, the inclusion and 

25 placement of recess 55 encourages conductor 2, in the absence of pin 7, to rest under the 
influence of gravity such that sheet 61 is inclined by a small amount from the. vertical. 
The inclination is such that end 67 is lower than edge 65, When pin 7 is first progressed 
past ridges 35 and 36 and into channel 12, its leading edges contact conductor 2. 
Specifically, one leading edge of pin 7 contacts surfaces 62 adjacent to edge 65, and the 

30 other leading edge contacts surface 72. Those contacts need not necessarily initially 
occur simultaneously. While this action of pin 7 may cause some upward movement of 
conductor 2, the contact with surface 62 causes conductor 2 to rotate sligtfly within 
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channel 12 such that face.63 is brought into engagement with abutment 37, The 
engagement with abutment 37 occurs adjacent to edge 64 and, as such, sheet 61 is 
supported along face 63 at only two spaced apart points, these being at edge 64 - which 
is engaged with abutment 37 — and atedge 65 — that is abutted against the adjacent wall 
5 of channel 12. Accordingly, sheet 61 and surface 62 remain inclined with respect to the 
vertical. 

As pin 7 is further advanced into channel 12, it drives between surface 62 and 
face 72 tq resiliency deform ribs 66 such that surfaces 62 and 68 are moved apart to 
allow progression of pin 7 into channel 12- As that progression occurs, the leading edge 
1 0 of pin 7 that is engaged with surface 62 slideably progresses along thai surface toward 
edge 64. Moreover, that leading edge, being disposed intermediate edges 64 and 65, 
resiliency deforms sheet 61 toward the adjacent wall of channel 12 to further facilitate 
the movement apart of surfaces 62 and 68. 

Once the leading edges of pin 7 have progressed from end 67 and past surface 
1 5 68, the deformation of sheet 61 is such as to bring surface 62 into contact with the 
. adj acent surface of pin 7. In any event, once the leading edges of pin 7 extend to or 
. slightlybeyond edge 64, sheet 61 returns to the substantially planar configuration to 
establish the large contact area between the pin and surface 62. 

During the progression of pin 7 into channel 12, ribs 66 are deformed to make 
20 way for that progression between surfaces 62 and 68. However, the ribs maintain 
surfaces 62 and 68 in a resilient clamping bias with pin 7, While sheet 61 is being u 
resiKently deformed the bias will be reduced. However, with pin 7 in the operative - 
position, and surface 62 intimately electrically connected with that pin, the bias will be 
at a maximum as sheet 61 is, in that configuration, substantially planar and un-deformed. 
25 Channel 12 and conductor 2 also interact such that end 67 of conductor 2 is 

abutted with the adjacent wall of the channel during the progression of pin 7 into the 
channel. Additionally, reqess 55 ensures that rib 66 does not otherwise engage with that 
wall of the channel. In this situation, end 67 acts as a lever for applying additional 
clamping bias between surfaces 62 and 68 and the intermediate pin 7. : It also enhances 
30 the probability of a large contact surface area between surface 62 and pin 7- An 

additional advantage is that the ribs adjacent to the rib or ribs that directly engage with 
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pin 7 are resiliently urged toward sheet 61 and thereby contribute to locking pin 7 in the 
operative position. 

When pin 7 is rotated from the operative to the movable configuration it is 
necessary to overcome the clamping and locking forces that have been, applied by 
5 conductor 2. However, once this occurs a the sequence of events is substantially the 
reverse order of that described above. 

Some embodiments of the invention are intended for high current applications. 
One example is a conductor 75 that is illustrated in Figure 14, where corresponding 
features are denoted by corresponding reference numerals. Sheet 61 includes a 
1 0 conductive copper strip 76 that is integrally formed with and which extends from edge 
65 to overlap with all of face 63. In this embodiment strip 76 extends beyond edge 64. 
Although a gap is shown between sheet 61 and strip 76, it is preferred that this is 
minimised or eliminated. 

In- other embodiments, strip 76 terminates intermediate edges 64 and 65. in 
15 further embodiments, strip. 76 is folded back upon itself one or more times* 

Conductors 2, 3 and 4 are each formed from a continuous conductive sheet By 
way of example, a preferred method of manufacturing conductor 2 ; will be provided 
below with reference to Figure 16. It will be appreciated by those skilled in the art that 
the other conductors are preferably manufactured with the same steps. 
20 , Initially, use is made of a longitudinally continuous copper sheet 8 1 having a 

nominal thickness and width of about 0.35 mm and 1 8 mm respectively. This is 
sufficient to provide, in the finished product, sl 20 Amp current carrying capacity at 240 
.. Volts AC, along with the required clamping force. 

Sheet 81 is significantly smaller than the corresponding sheet used to produce the 
25 prior art device. Accordingly, the raw material costs for the preferred embodiment, for 
the same current carrying capacity, is considerably less than that offered by the prior art. 
It also ensures, that for a given length of conductor, that conductor 2 will weigh less than 
the prior art and, hence, will be less expeaisive to not only obtain the raw materials, but 
also to transport the final product for installation, 
30 This sheet is cleaned and then punched to form, an array of asymmetric disposed 

longitudinally spaced apart generally rectangular apertures 82. This arrangement is 
illustrated in Figure 16. The punching operation also introduces four parallel broken 
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■ lines of weakness 83, 84, 85 and 86 that extend longitudinally between the apertures. It 
will be appreciated that the metal remaining between adjacent apertures is to ultimately 
define ribs 66- 
Sheet 81 is then again cleaned and a flexible plastic sheet 87 is adhered to one 
. ,5 face of sheet 81. As sheet 81 is of considerable length, it is usual for a plurality of 

adjacent sheets 87 being used to collectively cover upward fkce of sheet 81, Sheet 87, in 
. . . this, embodiment, is made from a flexible resilient plastic sheet and: 

1 . Provides an electrically insulating and protective cover for the resultant 
conductor, 

-.10 2. Facilitates the introduction of the conductor into channel 12 by reducing the 

likelihood of inadvertent and undesired binding engagement between the ribs 
and the adjacent channel walls. k ; 

3. Provides additional structural integrity to the conductor. 

4. Contributes to the formation of constant radius curves between adj acent 
1 5 conductors that are angled with respect to each other. 

5. Reduces the risk of entanglement or undesired snagging between adjacent coils 
of the resultant conductor when included in a multi-layer coil, ■ 

in other embodiments, sheet 87 is a laminate. One embodiment (not shown) 
. includes a three layer flexible laminate having: 
20 1 . " An outer plastic layer for providing the functionality referred to above; ' : - 

2. An inner adhesive layer for adhering sheet 87 to conductor 2. 

3. An intermediate conductive layer, such as a conductive foil, for providing 
electromagnetic shielding. 

Sheet 81 is mandrel bent between lines 85 and 86 to define end 67 and the 
25 inclined face 72, . A further mandrel bend is affected along a longitudinal central fold 
line that is parallel with and intermediate lines 83 and 84, The bend along the central 
fold line is such as to fold sheet 8 1 by 180° so that it extends" back upon itself to form 
conductor 2, as shown in Figure 1 1 . It will be appreciated that sheet 87 have been 
omitted from the drawings, other than Figurel6, for the purposes of clarity. 
30 In other embodiments, sheet 87 is not nsed. 

Other punching^ bending and folding techniques are also applicable to the 
manufacture of conductor 2 from sheet 8 1 . 
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■ The punching technique used in the embodiments described in lite drawings 
results in about 17% of copper sheet 81 being converted to waste. That is, conductor 2 
includes about 83% of the weight of copper originally included in sheet 81. For the 
prior art, the waste amounted to about 30% of the weight of the resultant conductor. 
5 Once sheet 8 1 has been formed into conductor 2, it is wound into a multi-layer 

coil 90, as shown in Figure 13.. The coil is subsequently transported to a building site or 
other installation site where it is progressively uncoiled as conductor 2 is feed into 
channel 12. Coil 90 is formed by securing an end of conductor 2 to a circular drum 9L 
Drum 91 has an outwardly facing circumferentially extending surface 92 that is abutted 
10 with race 63 of conductor 2. Drum 91 is rotated to wind conductor 2 about the drum and 
r . thai over its own length to form coil 90. As the coil is created, the substantially planar 
face 63 is being engaged with the underlying drum of coil Accordingly, the risk of 
inadvertent engagement betweenribs in adjacent coils of the multi-layer coil 90 is 
minimised both during the coiling and uncoiling of conductor 2. 
15 The shape and configuration of conductors 2, 3 and 4 provides for a small * 

. transverse width of those conductors, as there are only two transversely spaced apart 
copper components, Uiese being body 61 and ribs 66, Moreover, the sheet 81 is only 
.folded back upon itself once. Even in the Figure 14 embodiment, where sheet 81 is 
folded back upon itself twice, the additional fold is sucli that the two components of the 
20 sheet are either closely adjacent or abutted together. 

Some prior art conductors include considerably more transversely spaced 
;. components, typically four, and are therefore require more material to make, are more 
difficult to make, and are transversely wider. It is also more usual for the prior art 
conductors to include many folds back upon its length. The conductors of the present 
25 : embodiments, however, are. minimally transversely wider than the respective pin that 
they are intended to engage. This allowsconduit 1 to be: thinner; less intrusive in 
- retrofit installations; and installed in smaller cavities or spaces that would have been 
achieved through use of the prior art referred to above. 

Other advantages of the preferred embodiments are that they provide fox: 
30 LA reduction in the cost o£ the required raw materials; the manufacture; the 

handling and transportation; and the installation. As presently understood, 
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the total cost of purchase and installation of the preferred embodiment of 
Figure 15 should be about half that of an equivalent prior art system, 
2. A reduction in the amount of waste generated from the production of the 
conductor. 

5 3, Increased safety through the provision of closures, and in particular closure 

39, 

4. The earth contact to be the first to contact, and the last to leave contact, with 
the respective conductor, 

5. A teduced number of componeats 3 particularly for conduit 1. In the preferred 
1 o embodiment, with the exception of conductors 2, 3 and 4, conduit 1 includes 

only three components, these being bracket 21 r bracket 28 and closure 39. 
However, in embodiments where closure 39 is integrally formed with bracket 
21, conduit 1 - includes only two components, 

6. A reduction in the installation time and the logistics in arranging for that 
15 ; installation due to the fewer required components. That is, separate 

components need to be separately sourccd, cut to size and assembled 
. Accordingly, the tar dimiiushed number of components required by the 
present embodiments facilitates the installation of conduit 1 . 

7. Accommodates longitudinal progression of the conductors within the 

20 • respective channels. This reduces pojtnt loading of the conductors and allows 

for uniform bends to be formed by those conductors as they extend between 
conduits. 

As will be understood by those skilled in the art; the electrical insulation 
provided the conduit and the dimensions and materials of the pins and conductors used 
25 in embodiments of the invention are designed to take into account the voltages and 
currents with which they, are used- Higher voltages will require greater insulation and 
higher currents will require more substantial conductors and pins. 

Although the invention has been described with reference to specific examples, it 
will be appreciated by those skilled in the art that it may be embodied in many other 
30 forms. 
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. Claiins .... 

1) An elongate electrical conductor that is adapted for electrically connecting 
with an electrical contact, the conductor including: 

a longitudinally extending elongate body for defining a first contact surface; and 
5 a plurality of longitudinally spaced apart ribs that extend from the body to 

respective free ends that are spaced apart from the first contact surface for allowing the 
contact to be progressed between the body and one or more of the ribs, each rib 
including a respective second contact surface that is opposed with the first surface 
wherein, upon progression of the contact between the body and. the one or more libs, the 
10 first surface and the respective one or more second surfaces are resiliency biased into 
engagement with the contact 

2) An elongate electrical conductor according to claim 1 in which the spacing 
between the free ends and the first contact surface is greater than the spacing between 
the first and second contact surfaces, 
15 3) An elongate electrical conductor according to claim I in which the ribs are 

resiliently mounted to the body, 

4) , An elongate electrical conductor according to claim 1 in which the ribs are 
resilient. * . . . * 

■ 5) An elongate electrical conductor according to claim 1 in which the body is a 
20 conductive sheet having two opposite elongate longitudinally, extending edges, wherein 
the ribs extend from one of the edges. 

6) An elongate electrical conductor according to claim 5 in which the body 
includes a further conductive strip that extends from the other of the edges. 

7) An elongate electrical conductor according to claim 6 in which the further 
25 conductive strip is used in high current applications. 

5) An elongate electrical conductor according to claim 1 in which the adjacent 
free ends are mechanically connected to collectively increase the resilient bias. 

9) An elongate electrical conductor according to claim 1 in which the adjacent 
free ends are mechanically connected by respective intermediate integrally formed 
30 segments* 
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1 0) An elongate electrical conductor according to claim 9 in which the segments 
collectively define with the free ends an engagement face for guiding the progression of 
the contact into biased engagement with the first and second surfaces. 

1 1) An elongate electrical conductor according to claim 10 in which the 
. 5 . engagement face is continuous. 

12) An elongate electrical conductor according to claim 1 0 in which the 
engagement face is opposed with and inclined away from the first surface 

1 3) An elongate electrical conductor according to claim 1 0 in which the 
engagement face extends between an inner edge and ah outer edge that terminates 

10 opposite the other edge. 

14) An elongate electrical conductor according to claim 13 in which when the 
first and second surfaces are biased into engagement with the contact, the inner edge 

. abuts the contact. ■ 

1 5) An elongate electrical conductor according to claim 1 in which the ribs 
15. restrain longitudinal movement of the contact 

16) An elongate electrical conductor according to claim 1 in which the conductor 
is formed from a continuous conductive sheet that is folded upon itself along a 
longitudinal fold line. 

17) An elongate electrical conductor according to claim 1 in which the sheet is 
20 punched to form the ribs. 

1 8) An elongate electrical conductor according to claim 1 in which the sheet is 
cut or otherwise formed. 

19) An elongate electrical conductor according to claim 1 in which the first 
contact surface is substantially planar and the second contact surfaces are arcuate. 

25 20) An elongate electrical conductor according to claim 1 in which the second 

contact surfaces include a Gompound arc, 

21) An elongate electrical conductor that is adapted for electrically connecting 
with an electrical contact, the conductor including: 

a longitudinally extending elongate first body for defining a substantially planar 
30 contact surface; and 

a longitudinally extending elongate second body being mounted to the first body 
for defining an arcuate contact surface that is opposed with the planar surface wherein. 
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upon progression of the contact between the first and second bodies* the planar and the 
arcuate surfaces are resiliently biased into engagement with the contact 

22) An elongate electrical conductor according to claim 2 1 in which the arcuate 
contact surface is segmented. 
5 23) An elongate electrical conductor according to claim 21 in which the second 

body includes a plurality of longitudinally spaced apart ribs that extend from the first 
body to respective free ends which collectively define the arcuate surface. 

24) An elongate electrical conductor according to claim 23 in which the free ends 
are mechanically connected, 
1 0 25) An elongate electrical conductor according to claim 21 in which tibe free ends 

are mechanically interconnected by respective intermediate integrally formed segments. 
26) An elongate electrical conductor according to claim 21 in which the first 
i body is substantially planar and includes two opposite feces, one of which defines the 
planar contact surface. 

15 27) An elongate electrical conductor according to claim 21 in which the second 

body is arcuate and includes opposite convex and a concave faces, the formed defining 
the arcuate contact surface/ - 

28) A conduit for an elongate electrical conductor that is adapted for electrically 
connecting with an electrical contact, the conduit including: 

20 a longitudinally extending housing; 

one or more mounting formations disposed within the housing for captively 
retaining the conductor to the housing; 

an opening in the housing for receiving the contact and thereby allowing the 
contact to be brought into engagement with the conductor; and 
25 a closure that is mounted to the housing formoving between an open 

configuration and a closed configuration with respect to the opening when the contact is 
and is not received within the opening respectively. 

29) A conduit for an elongate electrical conductor according to claim 28 in which 
the closure is mounted to the housing for rotation between the open and closed 

30 configurations. 

- 30) A conduit for an elongate electrical conductor according to claim 28 in which 
the closure is hinged to the housing. 
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31) A conduit for an elongate electrical conductor according to claim 28 in which, 
the closure is resiliently biased toward the closed configuration, 

32) A conduit for an elongate electrical conductor according to claim 28 in which 
the closure is resiliently biased toward the closed configuration by an internally disposed 

5 biasing means or spring. 

33) A conduit for an elongate electrical conductor according to claim 28 in which 
the closure includes a longitudinal line of weakness about which it is resiliently 
deformed from the closed configuration 

34) A conduit for an elongate electrical conductor according to claim 28 in which 
10 the contact is part of a contact assembly and, as the assembly is progressed into the 

opening, the closure is moved toward to open configuration. 

35) A conduit for an elongate electrical conductor according to claim 34 in which 
the contact assembly engages the closure to effect progression toward the open' 
configuration. 

•15 36) A conduit for an elongate electrical conductor according to claim 28 in which 

\ the mounting formation is a retaining channel that extends continuously through the 
housing. - 

37) A conduit for an elongate electrical conductor according to claim 28 in which 
the channel includes a continuous open end for receiving the contact, 
20 38) A conduit for an elongate electrical conductor according to claim 37 in which 

the open end is downwardly facing. ■ 

39) A conduit for an elongate electrical conductor according to claim 37 in which 
the open end defines the bottom of the channel, 

40) A conduit for an elongate electrical conductor according to claim 28 in which 
25 the housing includes a plurality of spaced apart channels for captively retaining 

respective conductors. 

41) A conduit for an elongate electrical conductor according to claim 40 in which 
the channels are parallel. 

42) A conduit for an elongate electrical conductor according to claim 40 in which 
30 the channels longitudinally coextend and are transversely spaced apart. 

43) A conduit for an elongate electrical conductor according to claim 28 in which 
the housing is extruded. 
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44) A conduit for an elongate electrical conductor according to claim 28 in which 
the closure, in the closed configuration, extends across the opening. 

45) A conduit for an elongate electrical conductor according to claim 28 in which 
the opening extends longitudinally and the conduit includes a plurality of closures that, 

5 in the closed configuration, collectively extend longitudinally across substantially all of 
the opening. 

46) A conduit for an elongate electrical conductor according to claim 28 in which 
movement of one closure between the open and.closed configuration occurs 
independently of movement of any other of the closures. 

10 47) A conduit for an elongate electrical conductor according to claim 28 in which 

the closures are modular. 

48) A conduit for an elongate electrical conductor according to claim 28 in which 
the closures are formed from an elongate strip and interposed with longitudinally 

running slots. - 
15 . 49) A conduit for an elongate electrical conductor according to claim 28 in which 

the housing includes a channel on its rear face for use with adhesive tape for fixing the 
housing to a carrying surface* 

50) A conduit for an elongate electrical conductor according to claim 28 in which 
the housing includes an internal cavity for housing the head of a fixing means for fixing 

20 the housing to a carrying surface, 

51) A conduit for an elongate electrical conductor according to claim 28 in which 
the closure is mounted inside the housing and, in the closed configuration, extends 
upwardly from the housing and across the opening. 

52) A conduit for an elongate electrical conductor according to claim 28 in which 
25 the closure is hinged at or adjacent to the housing wherein the movement between the 

open and closed configurations occurs within the housing. 

53) A conduit for an elongate electrical conductor according to claim 28 in which 
the opening includes two opposite edges and the closure extends from a mounting end 
that is hingedly engaged with the housing adjacent to one of the opposite edges, to a free 

30 end that, in the closed configuration; is disposed adjacent to the other.of the opposite 
edges. 
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. 54) A conduit for an elongate electrical conductor according to claim 28 in which 
the mounting formation includes a locating formation for orientating the conductor for 
resilient deformation upon engagement with the contact. 

55) A conduit ibr an elongate electrical conductor according to claim 54 in which 
5 the conductor includes a plurality of engagement faces for engaging with the contact,' ' 

and the locating formation orientates the engagement faces for resiliency deforming into 
engagement with the contact. 

56) A conduit for an elongate electrical conductor according to claim 54 in which 
the locating formation is a protrusion that extends from the mounting formation, 

10 57) A conduit for an elongate electrical conductor according to claim 28 in which 

the mounting formation includes a channel having an open end defined by the opening. 

58) A conduit for an elongate electrical conductor according to claim 28 in which 
. the opening is downwardly facing. 

59) A conduit for an elongate electrical conductor according to claim 28 in which 
15 the closure is a flap that, in this closed configuration, extends across substantially all of 

the opening and which is resiliency deformed by the contact into the open configuration. 

60) A conduit for an elongate electrical conductor having two opposed 
engagement elements that are adapted for electrically <joimecting with an electrical 
contact, one of the elements being substantially planar and the other being arcuate, the 

20 conduit including: 

a longitudinally extending housing; 

. one or more mounting formations disposed within the housing for captively 
retaining the conductor to the housing; 

an opening ha the housing for receiving the contact and thereby allowing the 
25 . contact to be brought into engagement with the conductor; and 

one or more locating formations associated with the mounting formations for 
orientating the conductor to ensure that the substantially planar engagement face is 
inclined with respect to the contact. 

61) A conduit for an elongate electrical conductor according to claim 60 in which 
30 the conduit includes a closure that is mounted to the housing for moving between an 

open configuration and a closed configuration with respect to the opening when the 
contact is and is not received within the opening. 
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62) A conduit for an elongate electrical conductor according to claim 60 in which 
the arcuate engagement face includes a compound arc. 

63) A conduit for an elongate electrical conductor according to claim 60 in which 
the mounting formations captively retain the conductor within the housing. 

5 64) A conduit for an elongate electrical conductor according to claim 60 in which 

the conductor is partially or substantively disposed outside of the housing, 

65) A conduit for an elongate electrical conductor according to claim 60 arranged 
to carry three or more elongate electrical conductors to provide a plurality of circuits, 

66) A conduit for an elongate electrical conductor that is adapted for electrically 
1 0 connecting with an electrical contact, the conduit including: 

a longitudinally extending housing 

an open ended channel disposed within the housing for captively retaining the 
conductor within the housing; 

an opening in the housing for receiving the contact and thereby allowing the 
1 5 contact to be brought into engagement with the conductor; and 

a closure that is disposed within the housing adjacent to the open ended channel 
for moving between a closed configuration and an open configuration for providing a 
harrier .to unintended access to the conductor. 

67) A conduit for an elongate electrical conductor according to claim 66 in which 
20 the closure is moved into the open configuration when the contact is brought into 

engagement with the conductor, 

68) A conduit for an elongate electrical conductor according to claim 66 in which 
only that portion of the closure adjacent to the contact is moved into the open • 
configuration* 

25 69) A contact assembly for electrically connecting with a plurality of conductors 

contained within a conduit, the contact including; 

a housing that is movable into engagement with the conduit; and 
a plurality of contact formations mounted to the housing and which are movable 
into engagement with respective conductors in a predetermined sequence. 
30 70) A contact assembly according to claim 69 in which the housing is movable 

into releasable engagement with the conduit and the contact formations are movable into 
releasable engagement with the respective conductors. 
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71) A contact assembly according to claim 69 in which the contact formations 
include at least two pins, wherein one of the* pins protrudes further from the housing than 
the other. 

72) A contact assembly according to claim 69 in which the contact formations 
5 include three parallel pins that extend transversely from the housing and terminate at 

free ends that are transversely spaced apart. 

73) A contact assembly according to claim 69 in which including at least two 
parallel pins and the relative transverse offset between the pins and the respective 

* conductors is such as to provide the predetennined sequence. ... 
10 74) A contact assembly according to' claim 73 including an active pin and a 

neutral pin, and the pretermitted sequence comprises the neutral pin and then the 
active pin engaging the respective conductors. 

75) A contact assembly according to claim 73 including an active pin, a neutral 
pin and an earth pin, arid the predetermined sequence comprises the earth pin and then 

15 the neutral pin and the active pin engaging the respective conductors. .... 

76) A contact assembly according to claim 73 in which the neutral pin and the 
active pin substantially simultaneously engage with respective conductors. 

77) A contact assembly according to claim 73 in v/hich the predetermined 
sequence comprises the earth pin and then the neutral pin and then the active pin . 

20 engaging therespective conductors. . 

78) A contact assembly according to claim 73 in which the pins are movable out 
of engagement with the respective conductors, that movement occurring in the reverse of 
the predetermined sequence. " - . 

79) A contact assembly according to claim 73 in which the pins are biased to 
25 move out of engagement with the respective conductors. 

80) A contact assembly according to claim 73 further comprising a cam arranged 
to bias the pins into engagement with the respective conductors* . 

81) A contact assembly according to claim 73 in which the pins are provided 
with connectors for connecting to respective cables for conducting power or signals to or 

30 from the conductors. 
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82) A contact assembly according to claim 73 in which the pins are integrally 
formed wife the housing and respective cables for conducting power or signals to. or 

from the conductors. 

83) A contact assembly according to claim 73 in which the pins are connected to 
5 respective socket formations for conducting power or signals to or from.foe conductors. 

84) A contact assembly according to claim 73 in which the pins, are provided in 
the reverse order to enable the contact assembly to be brought into engagement with the 
conductors from an alternative direction.' 

85) A contact assembly according to claim 73 in which the pins are arranged for 
10 engagement wife a sub-set of the conductors in the conduit 

• 86) A contact assembly according to claim 73 in which.foe housing is provided 
with means to indicate to a user that the contact assembly is in engagement with the 
■respective conductors. - • ' 

87) A contact assembly according to claim73 in which the guide provides a 

15 visual indication to the user. . ' ' ■. 

88) A contact assembly accordingto claim 73 in which the housing includes a 
visually distinot portion.and foe guide includes a window through whichthe user is able 
to view the portion when foe contact assembly is in engagement with foe respective 
conductors. 

20 89) An elongate electrical conductor that is adapted for electrically connecting 

with anelectrical contact, foe conductor including: 

a longitudinally extending elongate conductive sheet having a first face and a 
second face opposite to foe first face, wherein foe first face defines a first contact 
surface; and 

25 a plurality of longitudinally spaced apart ribs that extend transversely fiom foe 

sheet and back along at least aportion of foe first contact surface but not along foe 
second face, each rib including a respective second contact surface wherein, upon 
progression of foe contact between the sheet and foe one or more ribs, foe first surface 
and the respective one or more second surfaces are recently biased into engagement 

30 with foe contact. 
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90) An elongate electrical conductor according to claim 89 in which the faces are 
joined along a first common longitudinal edge and a second common longitudinal edge 
and the ribs extend from the first edge and terminate in respective free ends. 

91) An elongate electrical conductor according to claim 90 in which the second 
5 contact surfaces are disposed intermediate the first edge and the respective free ends* 

92) An elongate electrical conductor according to claim 90 in which the free ends 
terminate between the first and second edges. 

93) An elongate electrical conductor according to claim 90 in which the free ends 
extend beyond the second edge. 

10 94) An elongate electrical conductor according to claim 90 in which the free ends 

do not extend around die second edge. 

95) A contact assembly for electrically connecting with a plurality of conductors 
contained within a conduit, the contact including: 

a housing that is movable into engagement with the conduit ■ 
15 a plurality of contact formations mounted to the housing and which are movable 

into engagement with respective conductors; and 

a guide that is mounted to the housing and which provides an external indication 
that the contact formations are in engagement with the Respective conductors* 

96) A contact assembly according to claim 95 in winch the housing includes a 
20 visually distinct portion, and the guide includes a window that overlies and through 

which the portion is viewable when the contact formations are in engagement with the 
respective conductors. 

97) A contact assembly according to claim 96 in which the portion is otherwise 
substantially obscured from view. 
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ABSTRACT 



An elongate electrical conductor (2) is disclosed that is 
adapted for electrically connecting with an electrical con- 
tact, the conductor (2) includes a longitudinally extending 
elongate body (61) for defining a first contact surface (62); 
and a plurality of longitudinally spaced apart ribs (66) that 
extend from the body (61) to respective free ends (67) that 
are spaced apart from the first contact surface (62) for 
allowing the contact to be progressed between the body (61) 
and one or more of the ribs (66), each rib (66) including a 
respective second contact surface (68) that is opposed with 
the first surface (62) wherein, upon progression of the 
contact between the body (61) and the one or more ribs (66), 
the first surface (62) and the respective one or more second 
surfaces (68) are resiliency biased into engagement with the 
contact. 
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ELONGATED ELECTRICAL CONDUCTOR THAT 
IS ADAPTED FOR ELECTRICALLY CONNECTING 
WITH AN ELECTRICAL CONTACT 

WELD OF THH INVENTION 

[0001] The present invention relates to an elongate elec- 
trical conductor and in particular to an elongate electrical 
conductor that is adapted for electrically connecting with an 
electrical contact 

[0002] The invention lias been developed primarily for 
providing common power and. communications lines in 
domestic, commercial and public buildings and will be 
described hereinafter with reference to those applications. It 
will be appreciated, however, that the invention is not 
limited to those fields of use and is also suitable for 
providing only power or only communication lines, whether 
that be in the above categories of buildings or otherwise. 

BACKGROUND OF THE INVENTION 

[0003] Any discussion of the prior art throughout the 
specification should in no way be considered as an admis- 
sion that such prior art is widely known or fonns part of 
common general knowledge in the field. 

[0004] Recent prior elongate electrical conductors arc 
disclosed in U.S. Pat. Nos. 6,309,229 and 6.395,987, both of 
which are in the name of the present inventor. While the 
conductors disclosed hi these patents provide possible solu- 
tions to the problems that are identified in the specification, 
they are relatively complex and difficult to manufacture, as 
well as occupying considerable volume for the current 
carrying capacity that is accommodated. 

[0005] 'lliese types of conductors are typically formed 
from a copper sheet and, for a unit length and current 
carrying capacity, are heavy and therefore relatively expen- 
sive and difficult to transport. Moreover, the production of 
the conductors results in the generation of considerable 
waste material. 

SUMMARY OF THH INVENTION 

[0006] It is an object of the present invention to overcome 
or ameliorate at least one of the disadvantages of the prior 
art, or to provide a useful alternative. 

[0007] According to a first aspect of the invention there is 
provided an elongate electrical conductor that is adapted for 
electrically connecting with an electrical contact, the con- 
ductor including: 

[0008] a longihidinally extending elongate body for defin- 
ing a first contact surface; and 

[0009] a plurality of longitudinally spaced apart ribs that 
extend from the body to respective free ends that arc spaced 
apart from the first contact surface for allowing the contact 
to be progressed between the body and one or more of the 
ribs, each rib including a respective second contact surface 
that is opposed with the first surface wherein, upon progres- 
sion or the contact between (he body and (he one or more 
ribs, the first surface and the respective one or more second 
surfaces are resiliently biased into engagement with the 
contact. 



[0010] In a preferred form, the spacing between the free 
ends and the first contact surface is greater than the spacing 
between the first and second contact surfaces. 

[0011] Preferably, the ribs are resiliently mounted to the 
body. More preferably, the ribs are resilient. 

[0012] Preferably also, the body is a conductive sheet 
having two opposite elongate longitudinally extending 
edges, wherein the ribs extend from one of the edges. In 
some embodiments, the body includes a further conductive 
strip that extends from the other of the edges. The further 
conductive strip is preferentially used in high current appli- 
cations. 

[0013] In a preferred form, adjacent free ends are 
mechanically connected to collectively increase the resilient 
bias. More preferably, the adjacent free ends are mechani- 
cally connected by respective intermediate integrally formed 
segments. Even more preferable, (he segments collectively 
define with the free ends an engagement face for guiding the 
progression of the contact into biased engagement with the 
first and second surfaces. In the preferred embodiments, the 
engagement face is continuous. 

[0014] Preferably, the engagement face is opposed with 
and inclined away from the first surface. More preferably, 
the engagement face extends between an imier edge and an 
outer edge that terminates opposite the other edge. 

[0015] Preferably also, when the first and second surfaces 
are biased into engagement with the contact, the inner edge 
abuts the contact. More preferably, the ribs restrain longi- 
tudinal movement of the contact. 

[0016] In a preferred form, the conductor is formed from 
a continuous conductive sheet that is folded upon Itself 
along a longitudinal fold line. More preferably, the sheet is 
punched to form the ribs. However, in other embodiments, 
the sheet is cul or otherwise formed. 

[0017] Preferably, the first contact surface is substantially 
planar and the second contact surfaces are arcuate. In some 
embodiments the second contact surfaces include a com- 
pound arc. 

[0018] According to a second aspect of the invention there 
is provided an elongate electrical conductor that is adapted 
for electrically connecting with an electrical contact, the 
conductor including: 

[0019] a longitudinally extending elongate first body for 
defining a substantially planar contact surface; and 

[0020] a longitudinally extending elongate second body 
being mounted to the first body for defining an arcuate 
contact surface that is opposed with the planar surface 
wherein, upon progression of the contact between the first 
and second bodies, the planar and the arcuate surfaces are 
resiliently biased into engagement with the contact. 

[0021] Preferably, the arcuate contact surface is seg- 
mented. More preferably, the second body includes a plu- 
rality of longitudinally spaced apart ribs that extend from the 
first body to respective free ends which collectively define 
the arcuate surface. Even more preferably, the free ends are 
mechanically connected. In the preferred embodiments the 
free ends are mechanically interconnected by respective 
intermediate integrally formed segments. 
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[0022] Preferably, the first body is substantially planar and 
includes two opposite faces, one of which defines the planar 
contact surface. More preferably, the second body is arcuate 
and includes opposite convex and a concave faces, the 
formed defining the arcuate contact surface. 

[0023] According to a third aspect of the invention there is 
provided a conduit for an elongate electrical conductor that 
is adapted for electrically connecting with an electrical 
contact, the conduit including: 

[0024] a longitudinally extending housing; 

[002S] one or more mounting formations disposed within 
the housing for captively retaining the conductor to the 
housing; 

[0026] an opening in the housing for receiving the contact 
and thereby allowing the contact to be brought into engage- 
ment with the conductor; and 

[0027] a closure that is mounted to the housing for moving 
between an open configuration and a closed configuration 
with respect to the opening when the contact is and is not 
received within the opening respectively. 

[0028] Preferably, the closure is mounted to the housing 
for rotation between the open and closed configurations. 
More preferably, the closure is hinged to the housing. Even 
more preferably, the closure is resiliently biased toward the 
closed configuration. 

[0029] In some embodiments the closure is resiliently 
biased toward the closed configuration. Preferably, the clo- 
sure includes an internal biasing element for providing the 
resilient bias. In an embodiment, the biasing element is a leaf 
spring. 

[0030] In some embodiments, the closure includes a lon- 
gitudinal line of weakness about which it is resiliently 
deformed from the closed configuration. 

[0031] Preferably also, the contact is part of a contact 
assembly and, as the assembly is progressed into the open- 
ing, the closure is moved toward to open configuration. 
More preferably, the contact assembly engages the closure to 
effect progression toward the open configuration. 

[0032] In a preferred form, the mounting formation is a 
retaining channel that extends continuously through the 
housing. More preferably, the channel includes a continuous 
open end for receiving the contact. More preferably, the 
open end is downwardly facing. In the preferred embodi- 
ments, the open end defines the bottom of the channel. 

[0033] Preferably, the housing includes a plurality of 
spaced apart channels for captively retaining respective 
conductors. More preferably, the channels are parallel . In the 
preferred embodiment, the channels longitudinally coextend 
and are transversely spaced apart. 

[0034] Preferably also, the bousing is extruded. 

[0035] In a preferred form, the closure, in the closed 
configuration, extends across the opening. More preferably, 
the opening extends longitudinally and the conduit includes 
a plurality of closures lhal, in the closed configura lion, 
collectively extend longitudinally across substantially all of 
the opening. Even more preferably, movement of one clo- 
sure between the open and closed configuration occurs 



independently of movement of any other of the closures. In 
the preferred embodiment the closures are modular. 

[0036] In some embodiments the closures are formed from 
an elongate strip and interposed with longitudinally running 
slots. In other embodiments the housing includes a channel 
on its rear face for use with adhesive tape for fixing the 
housing to a carrying surface. Preferably the housing 
includes an internal cavity for housing the head of a fixing 
means for fixing the housing to a carrying surface. 

[0037] Preferably, the closure is mounted inside the hous- 
ing and, in the closed configuration, extends upwardly from 
the housing and across the opening. More preferably, the 
closure is hinged at or adjacent to the housing wherein the 
movement between the open and closed configurations 
occurs within the housing. In the preferred embodiments, the 
opening includes two opposite edges and the closure extends 
from a mounting end that is hingedly engaged with the 
housing adjacent to one of the opposite edges, to a free end 
that, in the closed configuration, is disposed adjacent to the 
other of the opposite edges. 

[0038] Preferably also, the mounting formation includes a 
locating formation for orientating die conductor for resilient 
deformation upon engagement with the contact. More pref- 
erably, the conductor includes a plurality of engagement 
faces for engaging with the contact, and the locating for- 
mation orientates the engagement faces for resiliently 
deforming into engagement with the contact. Even more 
preferably, the locating formation is a protrusion that 
extends from the mounting formation. 

[0039] In other embodiments, the mounting formation 
includes a channel having an open end defined by the 
opening. More preferably, the opening is downwardly fac- 
ing. Even more preferably, the closure is a flap that, in the 
closed configuration, extends across substantially all of the 
opening and which is resiliently deformed by the contact 
into the open configuration. 

[0040] According to a fourth aspect of the invention there 
is provided a conduit for an elongate electrical conductor 
having two opposed engagement elements that are adapted 
for electrically connecting with an electrical contact, one of 
the elements being substantially planar and the other being 
arcuate, the conduit including: 

[0041] a longitudinally extending housing: 

[0042] one or more mounting formations disposed within 
the housing for captively retaining the conductor to the 
housing; 

[0043] an opening in the housing for receiving the contact 
and thereby allowing the contact to be brought into engage- 
ment with the conductor; and 

[0044] one or more locating formations associated with 
the mounting formations for orientating the conductor to 
ensure that the substantially planar engagement face is 
inclined with respect to the contact. 

[0045] Preferably, the conduit includes a closure that is 
mounted to the housing for moving belween an open con- 
figuration and a closed configuration with respect to the 
opening when the contact is and is not received within the 
opening. 
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[0046] Preferably also, the arcuate engagement face 
includes a compound arc. 

[0047] In a preferred form, the mounting formations eap- 
tively retain the conductor within die bousing. For typical 
domestic AC vohages this is required to ensure for the safety 
of persons in the vicinity. However, for low voltage DC 
applications the design of the conduit is able to accommo- 
date the conductor being partially or substantively disposed 
outside of the housing. 

[0048] In some embodiments the conduit is arranged to 
carry three or more elongate electrical conductors. Prefer- 
ably, the conductors are spaced apart from each other to 
provide a plurality of electrical circuits. 

[0049] According to a fifth aspect of the invention there is 
provided a conduit for an elongate electrical conductor that 
is adapted for electrically connecting with an electrical 
contact, the conduit including: 

[0050] a longitudinally extending housing; 

[0051] an open ended channel disposed within the housing 
for captivcly retaining the conductor within the housing; 

[0052] an opening in the housing for receiving the contact 
and thereby allowing the contact to be brought into engage- 
ment with the conductor; and 

[0053] a closure that is disposed within the housing adja- 
cent to the open ended channel for moving between a closed 
configuration and an open configuration for providing a 
barrier to unintended access to the conductor. 

[0054] Preferably, the closure is moved into the open 
configuration when the contact is brought into engagement 
with the conductor. More preferably, only that portion of the 
closure adjacent to the contact is moved into the open 
configuration. 

[0055] According to a sixth aspect of the invention there 
is provided a contact assembly for electrically connecting 
with a plurality of conductors contained within a conduit, the 
contact including: 

[0056] a housing that is movable into engagement with the 
conduit; and 

[0057] a plurality of contact formations mounted to the 
housing and which are movable into engagement with 
respective conductors in a predetermined sequence. 

[0058] Preferably, the housing is movable into releasable 
engagement with the conduit and the contact formations are 
movable into releasable engagement with the respective 
conductors. 

[0059] Preferably also, the contact formations include at 
least two pins, wherein one of die pins protrudes former 
from the housing than the other. More preferably, the contact 
formations include three parallel pins mat extend trans- 
versely from the housing and terminate at free ends that are 
transversely spaced apart. 

[0060] In a preferred form, the contact includes at least 
two parallel pins and the relative transverse offset between 
the pins and the respective conductors is such as to provide 
the predetermined sequence. 

[0061] Preferably, the contact assembly includes an active 
pin and a neutral pin, and the predetermined sequence 



comprises the neutral pin and then the active pin engaging 
the respective conductors. More preferably, the contact 
assembly includes an active pin, a neutral pin and an earth 
pin, and the predetermined sequence comprises the earth pin 
and then the neutral pin and the active pin engaging the 
respective conductors. Even more preferably, the neutral phi 
and the active pin substantially simultaneously engage with 
respective conductors. In odier embodiments, however, the 
predetermined sequence comprises the earth pin and then the 
neutral pin and then the active pin engaging the respective 
conductors. 

[0062] Preferably also, the pins are movable out of 
engagement wilh the respective conductors, that movement 
occurring in the reverse of the predetermined sequence. 

[0063] In some embodiments the pins are biased to move 
out of engagement with the respective conductors. In other 
embodiments the pins are connected to a cam arranged to 
bias the pins into engagement with the respective conduc- 
tors. In other embodiments the pins are provided with 
connectors for connecting to respective cables for conduct- 
ing power or signals to or from the conductors. Preferably 
the pins are integrally formed with the housing and respec- 
tive cables for conducting power or signals to or from the 
conductors. In some embodiments the pins are connected 1o 
respective socket formations for conducting power or sig- 
nals to or from the conductors. In other embodiments the 
pins are provided in the reverse order to enable the contact 
assembly to be brought into engagement with the conductors 
from an alternative direction. In farther embodiments the 
pins arc arranged for engagement with a sub-set of the 
conductors in the conduit. In a preferred embodiment the 
housing includes a guide to indicate to a user that the contact 
assembly is in engagement with the respective conductors. 
Preferably, the guide provides a visual indication to the user. 
More preferahly, ihe housing includes a visually distinct 
portion, and the guide includes a window through which the 
user is able to view the portion when the contact assembly 
is in engagement with the respective conductors. 

[0064] According to a seventh aspect of the invention 
there is provided an elongate electrical conductor that is 
adapted for electrically connect! ng with an electrical con- 
tact, the conductor including; 

[0065] a longitudinally extending elongate conductive 
sheet having a first face and a second face opposite to the 
first face, wherein the first face defines a first contact 
surface; and 

[0066] a plurality of longitudinally spaced apart ribs that 
extend transversely from the sheet and back along at least a 
portion of the first contact surface but not along the second 
face, each rib including a respective second contact surface 
wherein, upon progression of the contact between the sheet 
and the one or more ribs, the first surface and the respective 
one or more second surfaces are resiliency biased into 
engagement with the contact. 

[0067] Preferably, the faces are joined along a first com- 
mon longitudinal edge and a second common longitudinal 
edge and the ribs extend from the first edge and terminate in 
respective free ends. More preferably, the second contact 
surfaces are disposed intermediate the first edge and the 
respective free ends. Even more preferably, the free ends 
terminate between the first and second edges. In some 
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embodiments the free ends extend beyond the second edge. 
However, the free ends do not extend around the second 
edge, 

[0068] According lo an eighth aspect of the invention 
there is provided a contact assembly fnr electrically con- 
necting with a plurality of conductors contained within a 
conduit, the contact including: 

[0069] a housing that is movable into engagement with the 
conduit; 

[0070] a plurality of contact formations mounted to the 
housing and which are movable into engagement with 
respective conductors; and 

[0071] a guide that is mounted to the housing and which 
provides an external indication that the contact formations 
are in engagement with the respective conductors. 

[0072] In an embodiment the housing includes a visually 
distinct portion, and the guide includes a window that 
overlies and through which the portion is viewable when the 
contact formations are in engagement with the respective 
conductors. Preferably, the portion is otherwise substantially 
obscured from view. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0073] Preferred embodiments of the invention will now 
be described, by way of example only, with reference lo Ihe 
accompanying drawings in which: 

[0074] FIG. 1 is a perspective view of a conduit according 
to the invention in combination with a contact assembly, also 
according to the invention, that is mounted to the conduit in 
a movable configuration; 

[0075] FIG. 2 is a perspective view of the contact assem- 
bly of FIG. 1; 

[0076] FIG. 3 is an enlarged view of the conduit and 
contact assembly of FIG, 1, with the contact in an operative 
configuration; 

[0077] FIG. 4 is an enlarged side view of the conduit of 
FIG. 1; 

[0078] FIG. 5 is a side view of the conduit and contact 
assembly of FIG, 3; 

[0079] FIG. 6 is an enlarged side view of the conduit and 
the contact assembly as they are moved relative to each other 
and from the movable configuration toward the operative 
configuration* 

[0080] FIG. 7 is a side view similar to FIG. 6 with the 
conduit and contact assembly in the operative position; 

[0081] FIG. 8 is a cut-away rear perspective view of the 
conduit and contact assembly i titer mediate the operative and 
movable configurations; 

[0082] FIG. 9 is an enlarged side view of the conduit of 
FIG. 1 illustrating a movable closure in a closed configu- 
ration] 

[0083] FIG. 1 0 is a view similar to that of FIG. 9 showing 
the closure in the open configuration; 

[0084] FIG. 11 is a side view of a conductor according to 
the invention; 



[0085] FIG. 12 is a perspective view of the conductor of 
FIG. 11; 

[0086] FIG. 13 is a cross sectional view of a roll of 
conductors of FIG. 11; 

[0087] FIG. 14 is a side view, similar to FIG. 11, of a high 
current rated conductor according to the invention; 

[0088] FIG. 15 is a perspective view of the conductor of 
FIG. 11 extending between two conduits of FIG. 1; 

[0089] FIG. 16 is a perspective view of the conductor at 
an intermediate stage of its manufacture; and 

[0090] FIG, 17 is a side view of the contact assembly of 
FIG. 1 showing the contact formations, 

[0091] FIG. 18 is an enlarged side view of the conduit of 
FIG. 1; 

[0092] FIG. 19 is an enlarged cross-sectional view of the 
movable closure; 

[0093] FIG. 20 is a perspective view of the closure of 
FIG. 19; 

[0094] FIG. 21 is a perspective view of the closure of 
FIG. 19 located in the conduit and showing the closure in 
the open and closed position; 

[0095] FIG. 22 is a perspective exploded view of the 
elements of a contact assembly; 

[0096] FIG. 23 is a perspective view of a conduit in 
combination with a contact assembly that is mounted to the 
conduit in a movable configuration; 

[0097] FIG. 24 is a perspective rear view of a contact 
assembly in the operable configuration; 

[0098] FIG. 25 is a perspective rear view of a contact 
assembly in the movable configuration; 

[0099] FIG. 26 is a perspective view of an alternative 
contact assembly; 

[01 00] FIG, 27 is a perspective view of another alternative 
contact assembly; 

[0101] FIG. 28 is a perspective view of the contact 
assembly of FIG. 27 engaged with the conduit; 

[0102] FIG. 29 is a perspective view of a further alterna- 
tive contact assembly engaged with the conduit; 

[0103] FIG. 30 is a cross sectional side view of and 
alternative conduit arrangement; 

[0104] FIG. 31 is a perspective view of the conduit of 
FIG. 15 with a corner conduit and an end cap installed; 

[0105] FIG. 32 is an exploded perspective view of the 
corner conduit of FIG. 31; 

[01 06] FIG. 33 is an exploded perspective view of the end 
cap of FIG. 31, 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0107] Referring to FIGS. 1 lo 10 and FIGS. 15 and 17, 
and particularly to FIGS. 1, 4 and 17 ? there is illustrated an 
elongate insulating conduit 1 for three generally parallel 
elongate electrical conductors 2, 3 and 4 that are adapted for 
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electrically connecting a contact assembly 5 having corre- 
sponding electrical contacts in the form of pins 7, 8 and 9, 
Conduit 1 includes a longitudinally extending extruded 
plastic housing 11 of substantially consistent crass-sectional 
shape. Three open-ended channels 12, 13 and 14 are dis- 
posed within housing 11 for captively retaining respective 
conductors 2, 3 and 4 within the housing. An elongate 
longitudinally extending opening 15 in housing 11 receives 
assembly 5 and thereby allows pins 7, 8 and 9 to be brought 
into engagement with respective conductors 2, 3 and 4. As 
best shown in FIG. 4, two resiliency deformable plastics 
closures 17 and IS are disposed within housing 11 adjacent 
to open ended channels 13 and 14 for moving between a 
closed configuration, as shown, and an open configuration 
for providing a barrier to unintended access to conductors 3 
and 4. 

[0108] Housing 11, in this embodiment, is a three-piece 
construction and includes a rigid plastics mounting bracket 
21 that is attached to a wall or other support element that the 
housing is to extend along or between. Hie attachment, in 
this embodiment, is by a plurality of longitudinally spaced 
metal screws 22 that extend through apertures (not shown) 
in bracket 21. In other embodiments, the attachment is 
affected by other devices, for example, bolts > adhesive, 
rivets and the like, 

[0109] Bracket 21 includes a rear plate 23, a base 24 that 
extends forwardly from the bottom of plate 23, and a front 
plate 25 that is extends substantially normally from base 24. 
Plate 23 includes a snap-lock fitting 26, while plate 23 and 
base 24 collectively define a retention channel 27. 

[0110] Plate 23, base 24, plate 25 ; fitting 26 and channel 
27 are integrally ibrmed. 

[0111] Housing 11 also includes an extruded plastic front 
bracket 28 having a fronl plale 29 (hat is spaced apart hum 
and extends in the same plane as plate 25 for defining 
opening 15, A rigid wall assembly 30 extends rearwardly 
from plate 29 and, together with that plate, deline channels 
12, 13 and 14. Assembly 30 also includes a snap-lock fitting 
31 and a locking post 32 that respectively complementary 
interact with fitting 26 and channel 27. 

[0112] Plate 29, assembly 30, fitting 31 and post 32 are 
iutegrally formed, 

[0113] Channels 12,13 and 14 include respective retention 
protrusions in the form of pairs of opposed longitudinally 
extending ridges 35 and 36 that extend toward each oilier to 
define the open end of the respective channels. These ridges 
retain conductors 2, 3 and 4 in the respective channels, and 
include lower bevelled edges to guide pins 7, 8 and 9 into the 
channels. 

[0114] The channels also include mounting formations, in 
the form of respective abutments 37 and recesses 55, that 
shape the interior of the channels for ensuring the respective 
conductors are inclined with respect to the pins. This func- 
tionality will be described in more detail below. 

[0115] Base 24 includes a mounting formation in the fonn 
of a longitudinal channel 38 that coextends with housing 11 
and which includes pairs of spaced apart internal abutments. 
An extruded plastic closure 39 extends within housing 11 for 
movement between an open configuration, as shown in FIG, 
4, and a closed configuration, as shown in FIG. 9. Closure 



39 has a longitudinal length of about 50 mm and includes a 
support formation, in the form of a ribbed spigot 40, that is 
complementarity fixedly mounted within channel 38 in an 
interference fit. 

[0116] Closure 39 also includes a shutter 41 that is hinged 
to spigot 40 for movement between the open configuration, 
where the shutter is substantially horizontal, and the closed 
configuration, where the shutter is substantially vertical. The 
free end of shutter 41 includes an inregrally formed peak 42 
that extends normally away from the shutter to provide 
additional resistance to ingress of unwanted items into 
housing 11. 

[0117] FIG. 18 shows an alternative embodiment of the 
housing 11, hi which the snap lock fitting 26 is extended 
outwardly so as to define a larger space or cavity 19 between 
the mounting bracket 21 and the rearward face of the front 
plate 29. The function of the cavity 19 is to provide space to 
accommodate the various types or size of fixing bolt 22 that 
can be used to mount the conduit 1, A longitudinally 
extending channel or groove 6 is also fonned in the rearward 
surface of the mounting bracket 21 above the rear plate 23. 
The groove 6 is arranged to accept double sided adhesive 
tape or other adhesive strip for mounting the conduit 1 to a 
surface. The mounting methods using the groove 6 or the 
bolt 22 are used in combination in some embodiments and 
separately in other embodiments, 

[0118] A longitudinal channel 16 is fonned in the lower 
wall of the base 24 of the mounting bracket 21, which is 
arranged to be engaged with a corresponding ridge (not 
shown) un the surface on which the conduit 1 is mounted. 
The engagement of the ridge in the channel 16 provides and 
extra fixing point for the mounting bracket 21 when used in 
combination with a bolt 22 and/or adhesive tape and the 
groove 6. In a further alternative, the lower wall of the base 
24 is formed flush, that is, the channel 16 is omitted. This 
provides a further fixing point extending downwardly along 
axis 33. The fixing element in this embodiment is a bolt but 
in other embodiments the bolt is replaced with a fixing 
element such as a bolt, screw, nail, staple or rivet placed 
thought a hole made in the base 24 or with adhesive, 
adhesive tape or the like. 

[0119] The longitudinal length of housing 11 varies 
depending upon the site in which it is installed. Typically, 
that longitudinal length is in the range of about 150 mm to 
many tens of metres. In other embodiments, however, 
smaller or greater lengths are used where the installation 
requires. Accordingly, as closure 39 is about 50 mm in 
length, the preferred embodiments make use of a plurality of 
like closures that, in the closed configuration, collectively 
and substantially extend across all of opening 15. In those 
embodiments where the longitudinal length of housing 11 is 
not an integral multiple of the length of closure 39, one or 
more of the closures are trimmed to size. 

[0120] Shutter 41 is resiliently biased into the closed 
configuration, and progressed into the open configuration as 
assembly 5 is progressed into aperture IS. As assembly 5 
will at any one time engage, at most, two adjacent shutters, 
the other shutters will remain in the closed coufiguration ami 
thereby continue to obstruct the ingress of dirt, dust, and 
other items into housing 11. 

[0121] FIG, 19 shows closure 39 in cross section to 
illustrate a biasing element m the ibrni of an internal 
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stainless steel leaf spring 43. The spring is, in this embodi- 
ment, disposed entirely within the walls of closure 39 and 
arranged lo bias shutter 41 into the closed position, as 
shown. The spring comprises an upper part 44 disposed 
within the main body of the shutter 44 , an arcuate centre 
portion 51 disposed in the main flexing region of the body 
of closure 39 towards the spigot 40, and a base portion 52 
disposed within the spigot end of the closure 39. Spigot 40 
has a longitudinally extending flange 53 for engagement 
with the spaced channel 38 in plate 25. 

[0122] FIG. 20 is a perspective view of closure 39 best 
illustrating a plurality of uniformly spaced apart parallel 
slots 54 lhal vertical extending through closure 39 from the 
integrally fanned peak 42, through shutter 41 and into the 
flexing region of closure 39. Slots 54 divide closure 39 into 
separately movable elements which respond generally inde- 
pendently of each other to the insertion of one or more 
assemblies 5 into opening 15. This increases the chance of 
closure 39 remaining in the closed position immediately to 
the sides of an inserted assembly 5 so as avoid leaving the 
interior of conduit 1 exposed. The operation of the closure 
is illustrated in FfG. 21, from which the inserted contact 
assembly has been omitted for clarity. 

[0123] The spring 43 is a continuous strip formed longi- 
tudinally within the closure 39 with the slots 54 extending 
through it. In other embodiments, the spring 43 is formed by 
separate elements with one or more disposed between each 
slot 54. The spring is made from stainless steel. Tn nther 
embodiments the spring is made from steel, other metals or 
plastics. In some embodiments the slots 54 arc spaced at 
intervals of up to 15 mm along the strip, in other embodi- 
ments the slots are spaced at intervals of up to 20 mm. In 
further embodiments the slots are spaced at intervals of up 
to 50 mm and in still fhrther embodiments the slots are 
spaced al intervals of over 50 mm. The choice of spacing 
depends on the width of the contact assemblies used so as to 
give the best fit of the closure in (Eie opening either side of 
the assembly. 

[0124] In some embodiments closure 39 is omitted. In 
other embodiments, closure 39 is integrally formed with 
base 24. 

[0125] It should be noted that the closure has also been 
omitted from some of the drawings, although this is prima* 
rily for the purposes of clarity in illustrating other features 
of the preferred embodiments. 

[0126] Housing 11 is formed in a continuous length, and 
cut to size for the installation being undertaken. Addition- 
ally, conductors 2 1 3 and 4 are also continuous. If necessary, 
discontinuous housings and conductors are used, although 
this is generally less preferred. 

[0127] The continuous nature of housing 11 and conduc- 
tors 2. 3 and 4 allow assembly 5 to be received within 
opening 15, and pins 7, 8 and 9 engaged with respective 
conductors 2, 3 and 4 at any longitudinal position along 
housing 11. As will be described below, assembly 5 is 
therefore able to be positioned, as required. While in some 
embodiments assembly 5, once positioned, is fixed, in most 
embodiments assembly 5 is releasably engaged with (he 
conductors and movable, as desired Tins provides consid- 
erable flexibility in design and placement of assembly 5 and. 
hence, considerable flexibility in placement of electrical 



apparatus that connect with assembly 5 to draw power from 
one or more of the conductors or to transmit and/or receive 
data via one or more of the conductors. 

[0128] Assembly 5 includes a generally cylindrical insu- 
lating plastic body 45 that coaxially and rotatably supports 
a circular front face 46. This face has a plurality of apertures 
arranged in a predetermined orientation corresponding to the 
standard socket configuration for the jurisdiction concerned. 
In the illustrated embodiment face 46 includes three aper- 
tures in the UK format. Contained within body 45 and 
behind the apertures are sprung electrical contacts (not 
shown) for engaging with respective pins of a complemen- 
tary electrical plug when those pins are received within the 
apertures. These contacts, in turn, arc electrically connected 
to respective pins 7, 8 and 9. In this embodiment pin 7 is the 
earth pin. pin 8 is the active pin, and pin 9 is the neutral pin 
of a single-phase 240 Volt supply system. 

[0129] Body 45 supports an intermediate annular adjust- 
ment band 47 that is mechanically connected to face 46 for 
allowing manual relative rotation between body 45 and face 

46 between a movable configuration, as shown in FIG. 1 3 to 
an operative configuration, as* shown in FIG. 3. The rotation 
is about a common axis 48. 

[0130] Pins 7, 8 and 9 are directly mechanically connected 
with band 47 via an axle 49 thai is coaxial with axis 48. 
These pins extend radially from the axle and therefore also 
rotate through a 90 ft arc as the band js rotated by 90° relative 
to body 45. In the movable configuration, pins 7, 8 and 9, 
while located within housing 11, arc parallel with and spaced 
apart from the conductors and. as such, assembly 5 is 
longitudinally movable along opening IS. hi the operable 
configuration however, the pins are normal to and engaged 
with the respective conductors and, as such, assembly 5 is 
restrained against longitudinally progression along opening 
5. To further illustrate, reference is made to FIG. 5, where 
assembly 5 is in the operable configuration. As shown, pins 
7, 8 and 9 extend vertically from axle 49 and arc engaged at 
their free ends with respective conductors. 

[0131] In other embodiments the pins rotate tlirough other 
than 90° to progress between the movable and operable 
configurations. Moreover in some embodiments, There is a 
mechanical link including gearing operable between band 47 
and axle 49. Typically, the gearing is a reduction gearing to 
provide mechanical advantage to any manual input. While 
this necessitates, in some embodiments, the rotation of band 

47 through more than 90°, it also allows a greater clamping 
force between pins 7, 8 and 9 and respective conductors 2, 
3 and 4 while containing the manual power required to be 
exerted. In general terms, the greater the clamping force 
between the pins and the respective conductors, the better 
quality the electrical contact and therefore the lower the 
resistance of the contact. This is particularly important for 
communication signals 3 as there contain high ireqiiency 
components that are more susceptible lo degradation due lo 
poor contacts. 

[0132] In some embodiments the mechanical link between 
the band 47 and the axle 49 is a spring arranged to bias the 
pins 7, 8, 9 into the moveable configuration relative to the 
rest uf the assembly 5. FIG. 22 is a perspective view of the 
contact assembly exploded along the axis 48. The band 47 
includes a plate 57 which, when the assembly 5 is assembled 
is engaged with the band 47 by way of a radially displaced 
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snap locking ridges. The plate 57 is in turn lockingly 
engaged with an insertion member or pin keeper 56 which 
provides llic bearing for the inner end of die axle 49 and slots 
into which the pins 7, 8, 9 retract when the assembly 5 is in 
the moveable position. The keeper 56 serves to protect ihe 
pins 7, 8, 9 when they are in this position. 

[0133] A plate 73 is rotatably disposed within the radial 
snap lock ridge of the plate 57 and between the plate 57 and 
the rearward surface of the band 47. In the assembled 
assembly 5 the plate 73 is engaged for rotation with the axle 
49 relative to the keeper 56, plate 57 and band 47. A spiral 
spring 59 is disposed between the plate 73 and the plate 57 
and engaged at one end with a hole 58 in the plate 57 and 
at the other end with a circunrierentially disposed slot 60 in 
the plate 73. The spring 59 provides biasing between the two 
plates 57, 73 about the axis 48 and thus biases the pins 7, 8. 
9 attached to the axle 49 into the moveable configuration. 
[0134] Band 47 includes a lever 50 that extends radially 
outwardly from the band. This lever provides mechanical 
assistance to a user when manually progressing the band 
between the operable and movable configurations. In other 
embodiments, band 47 includes a predetermined arrange- 
ment of engagement formations (not shown) for inter- 
engaging with a complementarily shaped tool. 
[0135] In the embodiment shown in FIG. 23 the plate 57 
has a radially extending portion 74 that lies over the opening 
15 when the assembly 5 is located in the conduit 1 in the 
engaged position. The portion 74 has an opening 10 extend- 
ing through the plate towards the forward face 20 of the 
keeper 56. The forward face 20 is coloured to give a visual 
indication by its alignment through the hole 58 that the 
assembly 5 is in the engaged or on position. In other words 
the face 20 and the hole 58 provide means to indicate that the 
assembly is in the engaged position. Rotation of the band 47 
in the direction to bring the assembly 5 into the moveable or 
off position moves die hole 58 out of alignment with the face 
20 thereby removing the visual indication. This provides the 
converse indication that the assembly 5 is in the moveable 
or off position. The face 20 is coloured with paint so as to 
be more clearly visible though the hole 58. In other embodi- 
ments the face 20 is coloured with a sticker or decal or by 
moulding the keeper 56 from a coloured materia]. The 
colour applied or moulded is visually distinctive, luminous 
and/or fluorescent colour and/or a reflective element. 
[01 36] In use, bracket 21 is cut to the required longitudinal 
length and attached via screws 22 to an adjacent support 
surface, typically a wall, floor or ceiling. Bracket 28 is cut 
to the same length and continuous conductors 2, 3 and 4 are 
inserted into channels 12, 13 and 14. Post 32 is then placed 
in channel 27, and bracket 28 rotated so as to bring fittings 
26 and 31 into snap-locked engagement and thereby fixedly 
retain brackets 21 and 28 together. 

[0137] Assembly 5, with band 47 rotated into the movable 
configuration, is presented to conduit 1 in the approximate 
desire longitudinal location on that conduit. Pins 7 ? S and 9 
and axle 49 are then progressed through opening 15. As tins 
occurs, axle 49 engages the adjacent shutter 42 and 
progresses it from the closed configuration to the open 
configuration. Only the shutter engaged by axle 49 will be 
progressed to the open configuration, the remaining shutters 
will remain in the closed configuration. 

[0138] Assembly 5 is then longitudinally progressed along 
opening 15 until the final positioning with respect to conduit 



1 is detennined. If the assembly is progressed longitudinally 
beyond the initially engaged shutter to a subsequently 
engaged shutter, the initially engaged shutter automatically 
returns to the closed configuration, while the subsequently 
engaged shutter progresses to the open configuration. In this 
embodiment, the shutters are resiliency biased toward the 
closed configuration. 

[0139] With the location of assembly 5 determined, the 
user manually rotates band 47 to progress the pins from the 
movable configuration into the operable configuration of 
FIGS- 5 and 7. It will be appreciated that closures 17 and 
18 arc rcsilicntly deformed where they arc adjacent to 
respective pins 8 and 9. Otherwise, those closures remain as 
a barrier to ingress into channels 12, 13 and 14 of contami- 
nants or unintended items. 

[0140] The surface of the axle 49 forms an axially dis- 
posed cam 77 as in PIGS. 6 and 7. The cam 77 is radially 
spaced to progressively bear against the shutter 41 as the 
assembly 5 is moved towards the engaged position as in 
FIG. 7. The cam 77 urges the shutter 41 against the base 24 
of the plate 23 and the pins 7, 8, 9 into further engagement 
with the conductors 2^ 3, 4 serving to further secure the 
assembly 5 into engagement with the conduit 1 . In FIG. 24 
the assembly 5 in the engaged position but free from the 
conduit 1 to best illustrate the structure of the cam 77. In 
FIG. 25 the assembly 5 is in the movable position but free 
from the conduit 1 and best illustrates the cam 77 retracted 
within the keeper 56. 

[0141] The upper surface of the keeper 56 carries two 
sprung snap fit ridges 78 arranged to engage with the inner 
edge of the upper lip of the opening 15 when the assembly 
5 is inserted though the opening 15 as in FIGS. 6 S 7. The 
structure of the snap lit ridges is further illustrated in FIGS. 
24 and 25. The ridges 78 provide a positive indication to the 
user that the assembly 5 is properly located in the opening 
15. The ridges 78 also serve to hold the assembly 5 in the 
opening 15 when the assembly is in the disengaged or 
moveable position and facilitate the sliding movement of the 
assembly to an alternative position along the opening 15. 
The ridges 78 provide a snap on function and a snap off 
funution for the assembly 5. 

[0142] FIGS, 8 and 17 illustrate the pins intermediate the 
movable and the operative configurations. With particular 
reference to FIG. 17, it will be understood that as the pins 
rotate they engage with the respective conductors in a 
predetermined sequence. In this embodiment, as the pins 
move from the movable configuration to the operable con- 
figuration that sequence includes the first contact being 
made between pin 7 and conductor 2, and subsequent 
simultaneous contact being made between pin 8 and con- 
ductor 3 and pin 9 and conductor 4 respectively. In other 
embodiments, pin 9 and conductor 4 arc configured to make 
contact prior to the contact between pin S and conductor 3. 

[0143] It will also be appreciated that, in this embodiment, 
pin 7 is an earth pin and is always the first pin to contact the 
respective conductor, and the last pin to be in contact with 
the respective conductor. 

[0144] The sequential engagement of the pins with the 
respective conductors also reduces the maximum manual 
Ibrces required to rotate band 47. 
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[0145] During movement of the pins from the operable 
configuration, the breaking of the contacts between the pins 
and the conductors is the reverse of the predetermined 
sequence. 

[0146] It will be appreciated, from the teaching herein, 
that the predetermined sequence for a given embodiment 
having co-radial pins of equal thickness is determined by the 
relative lengths of the pins and the relative offset between 
the conductors in the direction that the length of the pins is 
measured. In other embodiments the same effect is achieved 
by radially offsetting ihe pins on axis 49, or by having pins 
of a different radial width. 

[0147] In practice, conduit 1 supports a plurality of spaced 
apart like assemblies 5 (not shown) which provide signifi- 
cant design flexibility. Moreover, if, with time, it is desired 
to longitudinally re-position one or more of assemblies 5. 
band 47 is progressed to the movable position. Thereafter, 
assembly 5 is either longitudinally translated along opening 
15, or removed from opening 15 altogether and reinserted at 
the desired location. In any event, once the positioning at the 
desire location is affected, band 47 is once again returned to 
(he operative configuration and assembly 5 is once again 
operatively connected with the conductors. 

[0148] FIG. 26 is a perspective view of an alternative 
embodiment of a contact assembly 5. In this embodiment, 
the socket arranged lo accept a plug present in other embodi- 
ments is replaced with a cable 79 attached directly to the 
contacts 7, 8, 9. The connections between the contacts 7, 8. 
9 and the cable 79 arc scaled inside a moulded plastics body 
80 which is rotatably engaged with the keeper 56, The body 
provides the same [functionality as the band 47 of other 
embodiments, that is, to enable the assembly 5 to be moved 
between the engaged and moveable positions. The cable 79 
is connected at ils end dislanl from the contact assembly 5 
(not shown) to a plug. In other embodiments the cable is 
connected to a socket. In some embodiments the cable is 
supplied with a prc-mouldcd plug or socket. 

[0149] FIG. 27 is a perspective view of a further embodi- 
ment of a contact assembly 5 in which the body 80 is 
provided with three connectors 88 to which wires can be 
attached and secured using corresponding grub screws 89. 
The connectors 88 are in electrical communication with the 
contacts 7, 8, 9. The assembly 5 is provided with a hexago- 
nal socket 93 defined by an inner wall 94 of the axle 49. The 
socket 93 is designed to engage with a correspondingly 
shaped tool (not shown) to provide alternative means for 
axially rotating the contacts 7. 8, 9 between the engaged and 
movable positions, 

[0150] FIG. 28 is a cross sectional perspective view of a 
contact assembly 5 of the type illustrated in FIG. 27 in 
engagement with a conduit 1. In this embodiment, a hole 95 
is formed in the rear plate 23 and the locking post 32 to 
provide entry for the keeper 56 of the assembly 5 into the 
conduit 1 Jroni the rear. Once entered thought the hole 95 the 
assembly 5 is brought into the engaged position either by 
rotating the body 80 from behind the conduit 1 or by 
engaging the tool in the socket 93 from the front of the 
conduit. Since the contact assembly is entered in die oppo- 
site direction form I hose described in other embodiments, 
the sequence of the pins 7, 8, 9 of the contact assembly 5 
used in mis embodiment in reverse. This embodiment is 
particularly suitable for the supply of power or signals to the 



conductors 2, 3. 4. Where power is being supplied, the 
contacts 7, 8, 9 provided are more substantial so as to be 
capable of safely carrying the supply current. The rear entry 
of the assembly 5 enables the power supply to he concealed 
behind the conduit 1 while remaining moveable between the 
engaged and disengaged positions from the front of the 
conduit 1. 

[0151] FIG. 29 is a perspective view of an alternative 
assembly 5 in engagement with the end of the conduit 1 , The 
assembly 5 comprises a moulded body carrying pins 7, 8, 9 
prolruding at one end in a spaced arrangement correspond- 
ing to that of the elongate conductors 2, 3, 4. The pins 7, 8, 
9 are arranged for entry into the open ends of conductors 2, 
3, 4 in a plane parallel to the rear plate 23 of the conduit 1. 
The body 80 provides connectors 88 and screws 89 for 
attaching appropriate wires to the ends of the pins 7, 8. 9 
distant from the entry into the conductors. The pins 7, 8, 9 
of the assembly 5 are brought into and out of engagement 
with the conductors 2, 3> 4 by pushing or pulling the 
assembly respectively along the plane of the conductors 
parallel to the rear plate 23 of the conduit. The assembly 5 
of this embodiment is suitable for connecting supply power 
or signals to the conductors 2, 3. 4. The pins 7, 8, 9 and 
corresponding connectors 88 are each stamped from one 
piece of copper alloy sheet. This provides for simple con- 
struction and good signal conduction properties as noted 
above. 

[0152] FIG. 30 is a cross sectional view of an alternative 
embodiment in which the conduit 1 carries a fourth elongate 
electrical conductor in addition to the three conductors 3, 4, 
5 described in other embodiments. The additional conductor 
96 is disposed in an open ended channel 97 formed behind 
the other channels 12, 13, 14, towards the rear of the plate 
29. The channel 97 runs parallel to the other three channels 
and is spaced at the same distance from the base 24 as the 
upper most of the other channels 13. 

[0153] The four conductor conduit 1 described above is 
suitable for carrying two electrical circuits in one installa- 
tion. In one embodiment the two circuits are of different 
power ratings in another embodiment one circuit is regulated 
and the other unregulated. Alternatively, the conduit supplies 
two different communications circuits ur, instead, one power 
and one communications circuit. In other embodiments the 
two circuits are used to provide a dual voltage power system, 
hi further embodiments the circuits provide one power 
circuit and an extra control conductor. 

[0154] In the dual voltage (two phase) supply embodi- 
ment, the conductor 2 nearest the front plate 29 provides the 
earth connection, the next nearest conductor 3 provides the 
live connection for the first phase, the next conductor 4 
provides the neutral connection and the rearmost conductor 
96 provides the live connection for the second phase. 

[0 155] Assemblies for use with the four track conduit 1 are 
adapted so that the appropriate pins engage with the corre- 
sponding conductors. In the two phase power supply 
embodiment described above, a first type of contact assem- 
bly with a standard socket layout is arranged to engage with 
the conductors 2, 3, 4 supplying the first phase voltage. A 
second type of assembly with a modified socket layout is 
arranged to engage with conductors 2, 4, 96 supplying the 
second phase voltage. The pins of the two types of assembly 
are arranged so that neither can be engaged with the incor- 
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rect voltage. Where the assemblies include a plug socket, 
there are different socket arrangements for the different 
voltages. 

[0156] The open ended channels 13, 14, 96 illustrated in 
FIG. 30 include the longitudinally extending ridges 35, 36 
to hold the conductors 3, 4, 96 in the channels- Hie channels 
also include a second set of longitudinally extending ridges 
111, 112 which restrain the upward freedom of the conduc- 
tors in the channels and define airspaces 113 above each of 
the conductors. These air spaces 113 provide ventilation to 
dissipate heat generated by the conductors. In ihe embodi- 
ment shown in FIG. 30, the earth conductor 2 is not 
ventilated in this manner as it generates little heat in normal 
operation. Airspaces 113 arc also illustrated in the three 
conductor arrangements of FIGS. 18 and 21. In some 
embodiments, all conductors are provided with such air- 
spaces. 

[0157] 'lliat is, as the power and communication require- 
ment of a building, or room within that building, chauge, 
conduit 1 allows the location of the power and communi- 
cation outlets to be quickly and easily modified to accom- 
modate any change in the required functionality. 

[0158] Reference is now made to FIGS. II and 12, which 
specifically illustrate conductor 2, It will be appreciated that 
conductors 3 and 4 are of the same construction and offer the 
same functionality as conductor 2 and, as such, will not be 
described separately. As discussed above, conductor 2 is 
longitudinally elongate and is adapted for electrically con- 
necting with an electrical contact in the ibrm of pin 7, 
Conductor 2 includes a longitudinally extending elongate 
metal conductive body in the form of a copper sheet 61 for 
defining a first substantially planar contact surface 62 and an 
opposite face 63 that meet at common parallel longitudinal 
edges 64 and 65. A plurality uf longitudinally spaced aparl 
resiliency deformable ribs 66 extend from sheet 61 to 
respective free ends 67 that are spaced apart from the surface 
62 for allowing pin 7 to be progressed between sheet 61 and 
one or more of ribs 66. Each rib includes a respective arcuate 
contact surface 68 that is opposed with surface 62 wherein, 
upon progression of pin 7 between sheet 61 and the one or 
more ribs 66, surface 62 and the respective one or more 
surfaces 68 are resiliency biased into engagement with the 
pin. 

[0159] 3n the configuration shown in FIG. 11, the spacing 
between ends 67 and surface 61 is greater than the spacing 
between surfaces 62 and 68. 

[0160] All of ribs 63 extend from edge 64 to allow edge 65 
and ends 67 to collectively define an opening 69 for receiv- 
ing pin 7. 

[0161] Ribs 66 extend transversely away from edge 64 and 
back along substantially all of surface 62. The ribs do not 
extend at all along face 63 and, hence, minimise the required 
transverse thickness of conductor 2. 

[0162] Adjacent ends 67 are mechanically and electrically 
connected to collectively increase the resilient bias between 
surfaces 62 said 68 when engaged with pin 7, In this 
embodiment, adjacent ends 67 are mechanically connected 
by respective intermediate integrally formed segments 70. 
These segments have respective top edges 71 , and hottom 
edges that extend between and which lie flush with ends 67. 
Segments 70 collectively define with ends 67 an engagement 



face 72 for guiding the progression of pin 7 into biased 
engagement with surfaces 62 and 68. In this embodiment, 
face 72 is substantially planar, continuous and opposed with 
and inclined with respect to surface 62. In other embodi- 
ments, face 72 is arcuate. 

[0163] Segments 70 allow conductor 2 to have a higher 
clamping force upon pin 7 as the clamping bias is provided 
not only by those ribs that are in direct contact with the pin, 
but also the adjacent ribs. Moreover, with pin 7 in the 
operative position, it will be hi direct contact with surface 68 
of one or two of the ribs. Hie hnmediately adjacent ribs, 
however, will bias the edges 71 into abutment with the 
longitudinal edges of pin 7, and thereby further retain dial 
pin in the operative position. Thai is, conductor 2 offers both 
clamping and a mechanical locking of pin 7 in the operative 
position. Tliis etieci is best shown in FIG. 7, 

[0164] It will be appreciated that in other embodiments 
surfaces 68 include a compound arc. 

[0165] Sheet 61 is the primary current carrying component 
of conductor 2. While sonic current inevitably flows along a 
path defined by ends 67 and segments 70, this is typically 
less than that flowing through sheet 61. The primary func- 
tion of ribs 66 and intermediate segments 70 is to provide 
clamping and locking engagement with pin 7 and to other- 
wise ensure it is secured in good electrical contact with sheet 
61. 

[0166] Sheet 61 extends substantially along a plane and 
surface 62 is substantially planar to provide a large contact 
area between surface 62 and the adjacent opposed planar 
surface of pin 7. It will be appreciated that tins area is far 
greater than the contact area between surface 68 and the 
adjacent surface of pin 7. This asymmetry also allows the 
transverse w r id til of conductor 2 to be minimised. Moreover, 
less regard need be had to the current capacity of ribs 66 — in 
that the dimensions of the ribs is not critical as less 
reliance is placed upon this current path. Rather, the highly 
conductive, continuous and regularly shaped sheet 61 offers 
a high quality low resistance current path, while ribs 66 are 
intended more for optimising the electrical engagement of 
the pin with surface 62. 

[0167] Conductors 2, 3 and 4 are continuous to provide as 
low a resistance path as possible. This is also important for 
higher frequency signals, as discontinuities such as joints 
can pruvide sites for signal reflections and thereby compro- 
mise the data being communicated. Typically, the conduc- 
tors are longer than conduit 1, and extend between adjacent 
like conduits. For example, reference is made to FIG, 15 
where two conduits 1 are mounted to respective support 
surfaces (not shown] and extend normally away from each 
other. Conductors 2, 3 and 4 extend continuously through 
and between both conduits 1. Moreover, the conductors 
accommodate bending or folding about a vertical axis (or 
axes). While the uniform bend in each conductor shown in 
FIG. 15 extends through a total of 90°, in other embodi- 
ments alternative bends are accommo dated. 

[0168] It will also be appreciated that conductors 2, 3 and 
4 are able to longitudinally slide in respective channels 12, 
13 and 14. This is particularly important where bends such 
as that shown in FIG. 15 are concerned, as the radius of the 
bends required is different for each conductor. Tins longi- 
tudinal sliding within the channels allows each conductor to 
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progress to the least stressed position, and thereby best 
ensure that the bend is uniform. This absence of kinking and 
distortion of the conductors minimises any risk of degrading 
the conductor's mechanical performance — due to 3 for 
example, point loading — and electrical performance — due 
to, for example, creating a reflection site for high frequency 
signals. 

[0169] ' Although FIG. IS illustrates the exposed conduc- 
tors as they extend between adjacent conduits 1, in practice 
an intermediate corner conduit or bend conduit is used to 
provide continuous encasement of conductors 2, 3 and 4. 

[0170] FIG. 31 is a perspective view illustrating an inter- 
mediate corner conduit 98 and a conduit end cap 99. The 
conduit 98 comprises a rear housing 100 and a front plate 
101 secured to the housing 100 using pins 1 02. The cap 99 
comprises a rear housing 103 and a front plate 104. 

[0171] FIG, 32 is a perspective exploded view of the 
conduit 98. The housing 100 comprises two open fronted 
substantially identical halves arranged at right augles to each 
oilier and with external cross-sectional dimensions that 
correspond to those of the conduit 1. The plate 101 com- 
prises two halves arranged at right angles that are the same 
height as The conduit 1 and arranged to cover the forward 
open face of the housing 100 and to overlap the joint with 
the plate 29 of the conduit 1. The upper and lower edges of 
the housing 100 aud the plate 101 carry snap lock fittings 

105 to engage the housing 100 and plate 101. The upper face 
of the housing 100 and the plate 101 each define two sockets 

106 which collocate when the plate 101 is installed on the 
housing 100 so that the pins 202 can be inserted in the 
sockets 106 to further secure the plate 101 to the housing 
100. 

[0172] The housing 100 and the plate 101 each bear two 
tabs 107. '11k tabs 107 on the housing 100 arc arranged to 
engage in the end of the conduit 1 while the tabs 107 on the 
plate 101 are arranged to engage in the opening 15. The 
engagement of the tabs 107 of the conduit 100 with the 
conduit 1 hold the two securely together The housing 100 
includes two longitudinally extending ribs 108 that protrude 
forward from the back wall of the housing. The ribs 108 are 
arranged, when the conduit 100 is installed, to provide 
support for the conductors 2, 3, 5 and to provide electrical 
insulation between the upper and lower conductors. Insula- 
tion between each of the lower or upper conductors is 
provided by separate interposed insulating elements (not 
shown). The conduit 100 described above is arranged for use 
with a right angle corner. Tn other embodiments corner 
conduits for other corner angles are provided including 
internal and external corners and curved corners of different 
radii, 

[0173] FIG. 33 is a perspective exploded view of the end 
cap 99. The housing 1 03 comprises a box with an open front 
and side having external cross-sectional dimensions that 
correspond to those of the conduit 1. The plate 104 com- 
prises two halves arranged at right angles that are the same 
height as the conduit 1 and arranged to cover the open side 
and front of the housing 103 and to overlap the joint with the 
plate 29 of the conduit 1. The housing 103 and the plate 104 
carry snap lock fittings 105 (not shown on the plale 104) 
arranged to engage the housing 103 and plate 104. The 
rearward face of the housing 103 defines a hole 109 though 
which a bolt 110 can be entered to secure the cap 99 to the 



carrying surface. The cap 99 serves to seal off and insulate 
the open end of the conduit 1 and the conductors 2, 3. 4. 

[01 74] Bending and folding of conductors 2, 3 and 4 about 
the vertical axis is possible due to the substantially planar 
sheets 61, and the spaced apart ribs 66. It will be appreciated 
that such bending or folding does, in some cases, result in 
some huckling of segments 70 and ribs 66. While this is 
preferable avoided, it has been found in practice that tins is 
not critical lor domestic power applications as sheet 61 is the 
main current carrier. In circumstance where more extreme 
bending or folding is used, it is also possible to buckle sheet 
61 or to bring sheet 61 into engagement with ribs 66. In the 
event that the conductors need only convey power, and not 
communications signals, then such buckling is rarely prob- 
lematic, as assembly 5 is typically only mounted to conduit 
1, not to an intermediate conduit. 

[0175] Conductors 2, 3 and 4 are introduced into the 
respective channels by being feed into the longitudinal ends 
of conduit 1. However, in other embodiments, the conduc- 
tors are introduced into respective channels 12, 13 and 14 by 
progressing through ihe open ends, in that they are resil- 
iency deformed as they past ridges 35 and 36. The typical 
end result being, for the example of conductor 2, that edge 
65 and end 67 are adjacent to the upper side of ridges 35 and 
36. Due to manufacturing tolerances and other factors it is 
not unusual for only one of edge 65 and end 67 to be 
engaged with the respective ridges. In fact, this is a design 
feature of conduit 1 and conductor 2 to ensure that sheet 61 
is inclined from the plane through which pin 7 rotates. As 
will be appreciated from the foregoing description, in this 
embodiment pin 7 rotates hi a vertical plane. 

[0176] While conductors 2, 3 and 4 are retained within the 
respective channels, they do have a limited degree of free- 
dom for movement. Particularly, the inclusion and place- 
ment of recess 55 encourages conductor 2, in the absence of 
pin 7, to rest under the influence of gravity such that sheet 
61 is inclined by a small amount from the vertical. The 
inclination is such that end 67 is lower than edge 65. When 
pin 7 is first progressed past ridges 35 and 36 and into 
channel 12, its leading edges contact conductor 2. Specifi- 
cally, one leading edge of pin 7 contacts surfaces 62 adjacent 
to edge 65, and the other leading edge contacts surface 72. 
Those contacts need not necessarily initially occur simulta- 
neously. While ihis action of pin 7 may cause some upward 
movement nf conductor 2, the contact with surface 62 causes 
conductor 2 to rotate slightly within channel 12 such that 
lace 63 is brought into engagement with abutment 37. The 
engagement with abutment 37 occurs adjacent to edge 64 
and, as such, sheet 61 is supported along face 63 at only two 
spaced apart points, these being at edge 64 — which is 
engaged with abutment 37 — and at edge 65 — that is abutted 
against [he adjacent wall of channel 12. Accordingly, sheet 

61 and surface 62 remain inclined with respect to the 
vertical. 

[0177] As pin 7 is further advanced into channel 12, it 
drives between surface 62 and face 72 to resiliently deform 
ribs 66 such that surfaces 62 and 68 are moved apart to allow 
progression of pin 7 into channel 12. As that progression 
occurs, the leading edge of pin 7 that is engaged with surface 

62 slideably progresses along that surface toward edge 64. 
Moreover, that leading edge, being disposed intermediate 
edges 64 and 65, resiliently deforms sheet 61 toward the 
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adjacent wall of charnel 12 to further facilitate the move- 
ment apart of surfaces 62 and 68. 

[0178] Once the leading edges of pin 7 have progressed 
from end 67 and past surface 68, the deformation of sheet 61 
is such as to bring surface 62 into contact with the adjacent 
surface of pin 7. In any event, once the leading edges of pin 
7 extend to or slightly beyond edge 64, sheet 61 returns to 
the substantially planar configuration to establish the large 
contact area between the pin and surface 62. 

[01 79] During the progression of pin 7 into channel 12. 
ribs 66 are deformed to make way for that progression 
between surfaces 62 and 68. However, Ike ribs maintain 
surfaces 62 and 68 in a resilient clamping bias with pin 7. 
Whiie sheet 61 is being resiliency deformed the bias will be 
reduced. However, with pin 7 in the operative position, and 
surface 62 intimately electrically connected with that pin, 
the bias will be at a maximum as sheet 61 is., in that 
configuration, substantially planar and un-deformed. 

[0180] Channel 12 and conductor 2 also interact such that 
end 67 of conductor 1 is abutted with the adjacent wall of the 
channel during the progression of pin 7 into the channel. 
Additionally, recess 55 ensures that rib 66 does not other- 
wise engage with that wall of the channel. In this situation, 
end 67 acts as a lever for applying additional clamping bias 
between surfaces 62 and 68 and the intermediate pin 7. It 
also enhances the probability of a large contact surface area 
between surface 62 and pin 7. An additional advantage is 
that the ribs adjacent to the rib or ribs that directly engage 
with pin 7 are resiltently urged toward sheet 61 and thereby 
contribute to locking pin 7 in the operative position. 

[0181] When pin 7 is rotated from the operative to the 
movable configuration it is necessary to overcome the 
clamping and locking forces that have been applied by 
conductor 2. However, once this occurs, the sequence of 
events is substantially the reverse order of that described 
above. 

[0182] Some embodiments of the invention arc intended 
for high current applications. One example is a conductor 75 
that is illustrated in FIG. 14, where corresponding features 
are denoted by corresponding reference numerals. Sheet 61 
includes a conductive copper strip 76 that is integrally 
formed with and which extends from edge 65 to overlap with 
all of face 63. In this embodiment strip 76 extends beyond 
edge 64. Although a gap is shown between sheet 61 and strip 
76, it is preferred that this is minimised or eliminated, 

[0183] In other embodiments, strip 76 terminates interme- 
diate edges 64 and 65, In further embodiments, strip 76 is 
folded back upon itself one or more times. 

[0184] Conductors 2, 3 and 4 are each formed from a 
continuous conductive sheet. By way uf example, a pre- 
ferred method of manufacturing conductor 2 will be pro- 
vided below with reference to FIG. 16. It will be appreciated 
by those skilled in the art that the other conductors are 
preferably manufactured with the same steps. 

[0185] Initially, use is made of a longitudinally continuous 
copper sheet 81 having a nominal thickness and width of 
about 0.35 mm and 18 mm respectively. This is sufficient to 
provide, in the finished product, a 20 Amp current carrying 
capacity at 240 Volts AC, along with the required clamping 
force. 

[0186] Sheet 81 is significantly smaller Than die corre- 
sponding sheet used to produce the prior art device. Accord- 
ingly, the raw material costs for the preferred embodiment. 



for the same current carrying capacity, is considerably less 
than that offered by the prior art. It also ensures, that for a 
given length of conductor, that conductor 2 will weigh less 
than the prior art and, hence, will be less expensive to not 
only obtain the raw materials, but also to transport the final 
product for installation. 

[0187] This sheet is cleaned and then punched to form an 
array of asymmetric disposed longimdinally spaced apart 
generally rectangular apertures 82. This arrangement is 
illustrated hi FIG. 16. The punching operation also intro- 
duces four parallel broken lines of weakness 83, 84, 85 and 
86 that extend longitudinally between the apertures. It will 
be appreciated that the metal remaining between adjacent 
apertures is to ultimately define ribs 66. 

[01 88] Sheet 81 is then again cleaned and a flexible plastic 
sheet 87 is adhered to one face of sheet 81. As sheet 81 is 
of considerable length, it is usual for a plurality of adjacent 
sheets 87 being used to collectively cover upward face of 
sheet 81. Sheet 87, in this embodiment, is made from a 
flexible resilient plastic sheet and: 

[0189] I . Provides an electrically insulating and protec- 
tive cover for the resultant conductor. 

[0190] 1. Facilitates the introduction of the conductor 
into channel 12 by reducing the likelihood of inadvert- 
ent and undesired binding engagement between the ribs 
and the adjacent channel walls. 

[0191] 3. Provides additional structural integrity to the 
conductor. 

[0192] 4. Contributes to the formation of constant 
radius curves between adjacent conductors that are 
angled with respect to each other. 

[0 193] 5. Reduces the risk of entanglement or undesired 
snagging between adjacent coils of the resultant con- 
ductor when included in a multi-layer coil. 

[0194] In other embodiments, sheet 87 is a laminate. One 
embodiment (not shown) includes a three layer flexible 
laminate having: 

[0195] 1 , An outer plastic layer for providing the func- 
tionality referred to above; 

[0196] 2. An inner adhesive layer for adhering sheet 87 
lo conductor 2. 

[0197] 3. An intermediate conductive layer, such as a 
conductive foil^ for providing electromagnetic shield- 
ing. 

[0198] Sheet 81 is mandrel bent between lines 85 and 86 
to define end 67 and the inclined face 72. A further mandrel 
bend is affected along a longitudinal central fold line that is 
parallel with and intermediate lines 83 and 84. The bend 
along the central fold line is such as to fold sheet 81 by 1 80° 
so that h extends back upon itself to form conductor 2, as 
shown in FIG. 11. It will be appreciated that sheet 87 have 
been omitted from the drawings, other than FIG. 16, for the 
purposes of clarity. 

[0199] In other embodiments, sheet 87 is not used. 

[0200] Other punching, bending and folding techniques 
are also applicable to the manufacture of conductor 2 from 
sheet 81. 

[0201] The punching technique used in the embodiments 
described in the drawings results in about 1 7% of copper 
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sheet 81 being converted to waste. That is, conductor 2 
includes about 83% of the weight of copper originally 
included in sheet 81* For the prior art, the waste amounted 
to about 30% of the weight of the resultant conductor. 

[0202] Once sheet 81 has been formed into conductor 2, it 
is wound into a multi-layer coil 90. as shown in FIG. 13. 
The coil is subsequently transported to a building site or 
other installation site where it is progressively uncoiled as 
conductor 2 is feed into channel 12. Coil 90 is formed by 
securing an end of conductor 2 to a circular drum 91. Drum 
91 has an outwardly facing cn-ctrmfereulially extending 
surface 92 that is abutted with face 63 of conductor 2. Drum 
91 is rotated to wind conductor 2 about the drum and then 
over its own length to lorm coil 90. As the coil is created, the 
substantially planar face 63 is being engaged with the 
underlying drum of coil. Accordingly, the risk of inadvertent 
engagement between ribs in adjacent coils of the multi-layer 
coil 90 is minimised both during the coiling and uncoiling of 
conductor 2. 

[0203] The shape and configuration of conductors 2, 3 and 
4 provides for a small transverse width of those conductors, 
as there are only two transversely spaced apart copper 
components; these being body fi1 and ribs 66. Moreover, the 
sheet 81 is only folded back upon itself once. Even in the 
FIG. 14 embodiment where sheet 81 is folded back upon 
itself twice, the additional fold is such that the two compo- 
nents of the sheet are either closely adjacent or abutted 
together. 

[0204] Some prior art conductors include considerably 
more transversely spaced components, typically four, and 
are therefore require more material to make, are more 
difficult to make, and are transversely wider. It is also more 
usual for the prior art conductors to include many folds back 
upon ils length. The conductors of the present embodiments, 
however, are minimally transversely wider than the respec- 
tive pin that they are intended to engage. This allows conduit 
1 to be: thinner; less mlrusivc in retrofit installations; and 
installed in smaller cavities or spaces that would have been 
achieved through use of the prior art referred to above. 

[0205] Other advantages of the preferred embodiments are 
that they provide for: 

[0206] ] . A reduction in the cost of: the required raw 
materials; the manufacture; the handling and transpor- 
tation; and the installation. As presently understood, the 
total cost of purchase and installation of the preferred 
embodiment of FIG. IS should be about half that of an 
equivalent prior art system. 

[0207] 2. A reduction in the amount of waste generated 
from the production of the conductor. 

[0208] 3. Increased safety through the provision of 
closures, and in particular closure 39. 

[0209] 4. The earth contact to be the first to contact, and 
the last to leave contact, with the respective conductor. 

[0210] 5, A reduced number of components, particularly 
for conduit 1. In the preferred embodiment, with the 
exception of conductors 2, 3 and 4, conduit 1 includes 
only Ihree components, these being bracket 21, bracket 
28 and closure 39. However, in embodiments where 
closure 39 is integrally formed with bracket 21, conduit 
1 includes only two components. 



[0211] 6. A reduction in the installation time and the 
logistics in arranging for that installation due to the 
fewer required components, ITiat is. separate compo- 
nents need to be separately sourced, cut to size and 
assembled. Accordingly, the far diminished number of 
components required by the present embodiments 
facilitates the installation of conduit 1. 

[0212] 7. Accommodates longitudinal progression of 
the conductors within the respective channels. This 
reduces point loading of the conductors and allows for 
uniform bends to be fonned by those conductors as 
they extend between conduits. 

[0213] As will be understood by those skilled in the art, 
the electrical insulation provided the conduit and the dimen- 
sions and materials of the pins and conductors used in 
embodiments of the invention are designed to take into 
account the voltages and currents with winch they are used. 
Higher voltages will require greater insulation and higher 
currents will require more substantial conductors and pins, 

[0214] Although the invention has been described with 
reference to specific examples, it will be appreciated by 
those skilled in the art that it may be embodied in many other 
forms. 

1.-97. (canceled) 

98. An elongated electrical conductor that is adapted for 
electrically connecting with an electrical contract, the con- 
ductor including: 

a longitudinally extending elongate body for defining a 
first contact surface; and 

a plurality of longitudinally spaced apart ribs that extend 
from the body to respective free ends that are spaced 
apart from the first contact surface for allowing the 
contact to be progressed between the body and one or 
more of the ribs, each rib including a respective second 
contact surface that is opposed with the first surface 
wherein, upon progression of the contact between the 
body and the one or more ribs, the first surface and the 
respective one or more second surfaces are resiliency 
biased into engagement with the contact. 

99. An elongate electrical conductor according to claim 
98 in which the spacing between the free ends and the first 
contact surface is greater than the spacing between the first 
and second contact surfaces. 

100. An elongate electrical conductor according to claim 
9S in which the ribs are resiliently mounted to The body. 

101. An elongate electrical conductor according to claim 
98 in which the ribs are resilient. 

102. An elongate electrical conductor according to claim 
98 in which the body is a conductive sheet having two 
opposite elongate longitudinally extending edges, wherein 
the ribs extend from one of the edges. 

103. An elongate electrical conductor according to claim 

102 in which the body includes a further conductive strip 
that extends from the other of the edges. 

104. An elongate electrical conductor according to claim 

103 in which the further conductive strip is used in high 
current applications. 

105. An elongate electrical conductor according to claim 
98 in which the adjacent free ends are mechanically con- 
nected to collectively increase the resilient bias. 
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106. Ail elongate electrical conductor according to claim 
98 in which the adjacent free ends are mechanically con- 
nected by respective intermediate integrally formed seg- 
ments. 

107. An elongate electrical conductor according to claim 

1 06 in which the segments collectively define with the free 
ends an engagement face for guiding the progression of the 
contact into biased engagement with the first and second 
surfaces. 

108. An elongate electrical conductor according to claim 

1 07 in which the engagement face is continuous. 

109. An elongate electrical conductor according to claim 
107 in which the engagement face is opposed with and 
inclined away from the first surface. 

110. An elongate electrical conductor according to claim 
107 in which the engagement fact extends between an inner 
edge and an outer edge that terminates opposite the other 
edge. 

111. An elongate electrical conductor according to claim 
1 10 in which when the first and second surfaces are biased 
into engagement with the contact, the Inner edge abuts the 
contact. 



112. An elongate electrical conductor according to claim 
98 in which the ribs restrain longitudinal movement of the 
contact. 

113. An elongate electrical conductor according to claim 
98 hi which the conductor is formed from a continuous 
conductive sheet that is folded upon itself along a longitu- 
dinal fold line. 

114. An elongate electrical conductor according to claim 
98 in which the sheet is punched to form the ribs. 

115. An elongate electrical conductor according to claim 
98 in which the sheet is cut or otherwise formed. 

116. An elongate electrical conductor according to claim 
98 in which the first contact surface is substantially planar 
and the second contact surfaces are arcuate. 

117. An elongate electrical conductor according to claim 
98 in which the second contact surfaces include a compound 
arc. 
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Residence (city, slataT'ct MhiQAj)? ^ Victoria. Australia 

Citizenship: _Ausl 



Post Office Address: .29 Qui look Lane 



City/Stale/Zip: Gisbornc. Victoria, 3437 



Country: Australia 
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Matthew Ward 



From: Administrator 

Sent: Tuesday, 10 February 2009 8:43 AM 

To: Matthew Ward 

Subject: Delivery Status Notification (Relay) 




ATT4250109.txt United States 
Patent Applicati... 

This is an automatically generated Delivery Status Notification. 

Your message has been successfully relayed to the following recipients, but the requested delivery status 
notifications may not be generated by the destination. 

johnashtonsinclair@hotmail.com 
joel@voelzke.com 



l 
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Matthew Ward 

From: john Sinclair [johnashtonsinclair@hotmail.com] 
Sent: Tuesday, 10 February 2009 10:12 AM 
To: Matthew Ward 

Subject: RE: United States Patent Application No. 10/539655 Our Ref: 37571USP00 



Dear Mathew Again I say to you that It would be ILLEGAL for me to sign this 
declaration, the declaration is not true and incorrect as you already know. The inventors on 
this application are not the true inventors and they have committed fraud by signing it. 
You have refused to send me the inventive steps that these people are suppose to have 
made to claim that they are inventors 

You and your company are assisting Power & Data Corporation (PDC) to commit fraud 
against the PDC shareholders as Mr Redfern already knows. 

I am sure when the shareholders start a joint action against PDC then this will reflect on 
your company. 

I can assure you that the shareholders will find out what has happened, the product has 
not been developed because the inventors are not the true inventors. When they realise 
that the application is worthless, and fraud was committed against them, and that Shelston 
IP knew this, then they will want answers. 

They have invested (lost) $4 million as a result of this fraud. If Mr Higgins sees an 
opportunity to get his money back from Shelston IP which he may have a case then this 
figure will rise to $10 million. 

I strongly recommend that you think long and hard before proceeding any further, I can 
guarantee you that the shareholders will find out. 

Regards 
John Sinclair 



Subject: United States Patent Application No. 10/539655 Our Ref: 37571USP00 

Date: Tue, 10 Feb 2009 08:41:58 +1100 

From: MatthewWard@ShelstonIP.com 

To: johnashtonsindair@hotmail.com 

CC: JackRedfern@shelstonIP.com; joel@voelzke.com 



Dear Mr Sinclair, 

I refer to our previous correspondence in relation to this matter. 

Please find attached, in respect of United States Patent Application No. 10/539655: 

o A complete copy of the application, including the claims as filed. 

o The front page of the parent PCT application, which was also submitted to the USPTO, 



19/03/2009 



